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THE PRECIPITIN REACTION IN INFANT STOOLS * 


LUDVIG HEKTOEN, M.D. anp CLIFFORD G. GRULEE, M.D. 


CHICAGO 


While much has been written concerning the digestion of protein 
by the gastro-intestinal tract of the infant and many investigations of 
a chemical nature have been made for the determination of the pres- 
ence of protein in the infant stool, still no extensive effort has been 
made, so far as we can find, to apply the biologic test. 

In 1905 Hamburger’ tested a limited number of cases and found 
that the precipitin reaction was never positive with cow lactoserum, 
but always with antihuman serum. Since then, the only examinations 
carried on in this manner have been for the determination of the 
nature of the material found in the curds so frequently present in the 
stools of infants. Talbot? first, and later Uffenheimer and Takens* 
and Maccone* report positive results with antiserum to cow milk 
casein. In the examination of the stools of three normal bottle fed 
infants Talbot got no precipitin reaction. 

Hektoen, Fantus and Portis’ have recently examined the stools of 
normal and diseased adults with antihuman serum and they obtained 
positive reactions in a large percentage of cases. The technic in the 
work now reported is the same as that they used, except that in our 
series tests were made with both antihuman and antibeef serum. 

Liquid feces were filtered directly through fine filter paper; semi- 
solid or solid feces were mixed with 0.9 per cent. salt solution so as to 
obtain as concentrated an extract as possible and then filtered through 
a Buchner filter. If the extract was acid to litmus paper it was neu- 
tralized with dilute sodium hydrate solution; if alkaline, it was neu- 
tralized by means of hydrochloric acid. Chloroform was added to 


* From the John McCormick Institute for Infectious Diseases and the Pres- 
byterian Hospital. 

* Read before the American Pediatric Society, June, 1919. 

1. Hamburger: Jahrb. f. Kinderh. 62:479, 1905. 

2. Talbot: Arch. Pediat. 27:440, 1910. 

3. Uffenheimer and Takens: Ztschr. f. Kinderh. 2:32, 1911. 

4. Maccone: La Pediatria 26:270, 1918. 

5. Hektoen, Fantus and Portis: J. Infect. Dis. 24:482 (May) 1919. 
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restrain bacterial growth. Clarification of the extract was secured by 
rapid centrifugation. 

The precipitin tests were made in small, clear glass tubes about 
0.5 cm. in diameter; a small quantity of extract was placed in the 
tube and about 0.1 cm. of antihuman or antibeef rabbit serum was 
introduced at the bottom by means of a capillary pipet in such manner 
as to get a precise line of contact between the two fluids. The tubes 
were kept at room temperature and the results read after one hour. 
In most of the positive reactions there formed rather promptly a well 
defined precipitate in the form of a grayish layer at the junction of 
the extract and the serum. As a rule, the precipitin serum, antihuman 
and antibeef, was 12,000 in titer, that is, it would give a precipitate 
within 20 minutes at room temperature with dilution of human or 
beef blood, 1: 12,000, in salt solution. 

The stools all came from infants in the maternity and children’s 
wards of the Presbyterian Hospital. 

In all, 133 stools of thirty-four new-born infants were examined. 
Of these, thirty-two stools from nineteen infants gave positive reac- 
tions to antihuman serum; two were positive to antibeef serum and 
one was questionably so. All stools were examined with both anti- 
beef and antihuman serum, and it is interesting to note that of the 
few who were given supplementary feedings of cow’s milk none gave 
a positive reaction to antibeef serum, and that the two instances in 
which a reaction to antibeef serum occurred, and also in the doubtful 
case, there was no record of cow’s milk having been given. It would 
have been interesting in these cases to have tested the mother’s milk 
by the same method. While one must always consider the possibility 
that these infants might have obtained some supplementary feeding 
by mistake, this seems not at all likely, since when such mistakes 
occur they are invariably reported to the pediatrician in charge. Per- 
haps the reactions in these two cases were of a nonspecific nature ; 
normal rabbit serum, however, gave no reaction. 

The examination in the older infants was carried out on 407 stools 
from forty-eight different infants varying in age from five days to 
twenty-two months. Here the reaction to antihuman serum was 
positive in 115 stools, and to antibeef serum in sixty-three stools. It 
is rather interesting that in only fourteen stools were both reactions 
positive. The results in all of the forty-eight cases in which five or 
more stools were examined are given in the table. Control tests with 
normal rabbit serum gave negative results uniformly. 

The tests were made in cases without selection. The infants were 
fed on albumin milk and mixtures of cow’s milk in which the per- 
centage of protein was rather high. There was, however, no difference 
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in this respect from our custom before or since the examinations 
began. Large curds were in no instance present in any of the stools. 
The so-called “casein” curds we see very rarely in the Presbyterian 
Hospital wards since in nearly all cases we use albumin milk or 
boiled milk. 








Reaction Reaction 














No. Age Diagnosis Number of with with 
Stools Antihuman Antibeef 
Serum Serum 
1 6 wks. NE IIE ogo v.snccceckescecacneve 1) 5 1 (?) 
2 8 mos. | Weight disturbance................... 5 2 0 
3 SOR, | BI iicecevccsccpessccccesccvecece 7 0 0 
4 18 mos. I iidin-it40.5690049500400000 008 Ss 1 1 
5 2 mos. Dyspepsia and decomposition........ 7 2 3 
6 4% mos. Decomposition......................5 6 1 P| 
7 4 mos. Decomposition....................000 5 0 0 
: ? wks. Decomposition; congenital syphilis. . 27 12 13 
9 5 mos. | Decomposition; habitual vomiting... 28 10 8 
10 5 mos. Intoxication (convalescent).......... 9 3 0 
11 5 mos. | Intoxication (convalescent); spas- 
| inka knccuvuinainheninsiowe 28 9 1 
12 17 mos. | Enterocolitis; suppurative otitis 
media; hypothyroidism............ 8 3 0 
13 6 mos. Habitual vomiting................... 17 s 2 
14 14 days icetccrviestiocscécesesee 9 2 1 
15 5 wks. Harelip....... eenaeennn aeeenanexo ease 8 0 0 
16 8 mos. Harelip and cleft palate.............. 10 2 l 
17 5 wks. Harelip and cleft palate.............. 9 2 1 
18 5 mos. Harelip and cleft palate.............. 28 10 3 
19 17 mos. nn ndewesedsbee <0webss 964% 6 1 l 
20 1 year cei cchcudien ee enesiennses s 2 0 
21 7 mos. DP akcbsavesecksuncneeenneness 5 2 1 
22 5 days Capillary bronchitis; enlarged 
|), SSR 5 5 0 
23 8 mos. Spasmophilia; bronchitis............. 12 2 1 (2) 
24 8 mos. Spasmophilia; congenital syphilis... . 18 7 3 
25 7 wks. Congenital syphilis; osteomyelitis... a) 2 0 
26 17 mos. Multiple bone tuberculosis............ 10 0 0 
27 3 wks. Prematurity...... bub bosbetsadaensete 22 7 11 
28 5 mos. I nio-0:000 00064060 ccccceceees 20 1 2 
29 2 wks. I Fasc i ccc cs ccccsssercscess 9 4 1 (2?) 








A glance at the table will show that there was no special tendency 
to positive reactions in any particular class. In a careful survey of the 
charts we were unable to determine any connection between the type 
or frequency of stool or the character of the food and the reaction in 
the stool. The work is being continued with particular reference to 
tests for casein and also other substances. 








STUDIES ON THE MAMMARY GLAND 


VI. THE DEVELOPMENT OF THE MAMMARY GLAND FROM ITS EARLIEST 
APPEARANCE UNTIL THE PERIOD OF PREGNANCY * 


J. A. MYERS, M.S., Pu.D. 
MINNEAPOLIS 


The development of the various parts of the mammary gland will 
be discussed in the following order: Mammary streak, mammary line, 
mammary hillocks, milk ducts, formation of lumen, new-born secre- 
tion, puberty changes, changes from puberty to the first pregnancy, the 
stroma, the nipple, supernumerary mammary glands, effects of inani- 
tion on the developing mammary glands and comparison of the devel- 
oping mammary glands in the two sexes. 

Mammary Streak, Mammary Line and Mammary Hillocks.—The 
mammary gland makes its first appearance quite early in the embryonic 
life of various species of animals. In the albino rat Henneberg? 
observed the first trace of the mammary gland in embryos of eleven 
days of gestation. Lustig? described the mammary gland as first 
appearing in human embryos of 4.75 mm. in length. The mammary 
gland in each species above mentioned is first represented on each side 
of the embryo by a faint light streak which extends from the anterior 
limb bud near the region of the future axilla to the posterior limb bud 
near the inguinal region. This streak, which has been designated the 
mammary streak, is uniform in thickness throughout its entire extent. 
Making a cross section through this streak and examining it micro- 
scopically, it may be observed that, like the adjacent epidermis, this 
streak is composed of a single layer of cells. The cells of the streak, 
however, are slightly larger and somewhat more elongated than those 
of the adjacent epidermis. 

Very soon the cells of the mammary streak begin to proliferate 
and this process continues until several layers of cells are present. By 
this time the original faint streak has been converted into a very defi- 
nite line, the mammary line, which is considerably elevated above the 
surface of the epidermis and occupies the same position as the earlier 
mammary streak. 


*From the Institute of Anatomy, University of Minnesota. 

* Read before the Northwestern Pediatric Society, Minneapolis, Feb. 13, 1919. 

1. Henneberg, Brunno: Die erste Entwickelung der Mammarorgane bei der 
Ratte, Anat . Hefte 13: 1900. 

2. Lustig, Hilda: Zur Entwicklungsgeschichte der menschlichen Brust- 
driise, Arch. f. mikr. Anat. 87: 1916. 
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In the mammary line, unlike the mammary streak, the proliferation 
of cells and growth of the various parts is so unequal that there soon 
appear in the mammary line of each side outstanding elevations which 
have been designated mammary hillocks. The number of hillocks 
which appear depends largely on the number of glands found in the 
adult of any given species. As the hillocks develop, the parts of the 
mammary line intervening between them gradually disappear leaving 
only the isolated hillocks to represent the future mammary glands. 
The hillocks are somewhat biconcave in shape with the greater con- 
vexity resting on the subjacent mesenchyma. As development pro- 
gresses the hillocks sink deeper and deeper into the mesenchyma until 
their superficial surface is on a level with the surrounding epidermis. 
That part embedded in the mesenchyma becomes a somewhat oblong 
or spherical mass of epithelial cells attached to the surface epidermis 
only by a rather constricted neck. 


The Milk Ducts—FEarly History of the Ducts: From the deep 
surface of the spherical masses of epithelial cells above described 
there develop small solid epithelial buds. Each bud represents a 
future milk duct and consequently the number of buds present at 
this stage corresponds with the number of milk ducts characteristic 
of the species. In man, for example, fifteen to twenty buds develop 
from the deep surface of each spherical mass of epithelial cells, while 
in the albino rat only one such bud develops from each mass. Each 
one of these primary solid epithelial buds pushes its way into the 
mesenchyma and soon divides into two secondary buds. The second- 
ary buds likewise push into the mesenchyma and divide into tertiary 
buds. This dichotomous method of division continues until large 
numbers of milk ducts are present. Not all of the later divisions are 


_ by the dichotomous method. 


Formation of the Lumen—The milk ducts in most species of 
animals that have been studied present a complete or partial lumen 
sometime before birth. De Sinety* and Lustig? found the lumen mak- 
ing its first appearance in human fetuses of about the sixth or seventh 
month. In the cat and one species of bat (Vespertilio murinis) 
Brouha* described the lumen as being partly developed in the late 
fetal stages or soon after birth. In the albino rat the lumen first 
appears in fetuses of eighteen or nineteen days and is fairly well 


3. De Sinety: Recherches sur la mamelle des enfants nouveaunes, Arch. de 
physiol, norm. et patholog. 2: 1875. 

4. Brouha: Recherches sur les diverses phases du developpement et de 
l’activite de la mamélle, Arch. de Biol. 24: 1905. 
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developed in most parts of ducts at the time of birth.* Earlier investi- 
gators, as De Sinety* and Rein,® believed that the lumina of the milk 
ducts are formed by the process of degeneration. On the contrary, 
however, the later works of Benda,’ Brouha* and Myers® show that 
the lumen of the ducts of at least some species of animals is formed by 
the process of rearrangement of cells. 

Newborn Secretion (Witches’ Milk) —At the time of birth the 
milk ducts show a considerable branching, as many as six or seven 
divisions being present in some individuals. Soon after birth a slight 
secretion appears in the milk ducts of human infants. This secretion 
increases in amount so that about the third day it can be expressed 
from the nipple of the infant. It may accumulate in such quantities 
as to engorge and distend the ducts, thus producing an enlargement 
of the gland which, when viewed from the surface, may appear as 
large as a half walnut. Ordinarily, the secretion ceases by the twen- 
tieth day after which the secretion already present gradually dis- 
appears, being carried away by the leukocytes or absorbed directly ; 
however, a few cases have been reported in which the secretion per- 
sisted for at least three nronths. 

Through the kindness of Prof. J. P. Sedgwick I have been per- 
mitted to make a considerable number of observations on infants at 
the University of Minnesota hospitals. Such observations have shown 
that the new-born secretion may be present in some infants at the 
time of birth; such infants, however, usually show indications of having 
been born postmaturely. On the other hand, in premature infants 
the secretion may not appear until many days after birth, and in a 
few cases it was not observed at all. 

It has been proved quite conclusively that the new-born secretion 
contains all the constituents of true milk. The question therefore 
arises as to whether the stimulus which brings on the activity of the 
mammary glands of the mother is the same one that excited the glands 
of the new-born to secrete witches’ milk. For a long time it was 
believed that the exciting factor was some substance produced and 
liberated from the placenta at the time of delivery and that it entered 
both maternal and fetal circulations thus causing the activity of the 
mammary glands of both mother and offspring. Later, however, 


5. Myers, J. A.: Studies on the Mammary Gland. II. The Fetal Develop- 
ment of the Mammary Gland in the Female Albino Rat, Am. J. Anat. 22: 
1917. (Abstr. published in Anat. Rec. 11:390, 1917.) 

6. Rein, G.: Untersuchungen iiber die embryonale Entwicklungsgeschichte 
der Milchdriise, Arch. f. mikr. Anat. 20: 24: 1882. 

7. Benda, L.: Das Verhaltnis der Milchdriisen zu den Hautdriisen, Dermat. 
Ztschr. 1: 1894, 
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Brouha* and Schil* showed that in well developed infants the new- 
born secretion may completely precede the birth of the child. From 
these observations it would seem that a secretion capable of stimulat- 
ing the glands to action is formed in the placenta or ovary of the 


mother and transmitted to the blood of both mother and offspring. 


This may sufficiently explain the source of the stimulus in those 
infants whose glands secrete before or immediately after birth, but 
what explanation shall we offer for those that are born prematurely 
and whose glands do not show any appreciable amount of secretion 
for many days or even weeks after birth. There is in these cases the 
possibility that the substance which stimulates the glands of the mother 
may be transmitted to the offspring through the mother’s milk. It is 
probable that a series of observations on children that have never 
taken mother’s milk may throw some light on this subject. 

My observations on the mammary glands of new-born albino rats® 
showed that the milk ducts may contain a slight amount of secretion 
a few days after birth. Specific fat stains, however, revealed the fact 
that no fat appears in the lumen of the ducts, therefore this substance 
cannot be called a true milk secretion. 

Brouha,* after studying the young of one species of bat, the rabbit 
and the domestic cat concluded that a slight secretion appears in the 
milk ducts but does not become a true milk secretion at any time dur- 
ing the first three weeks of life. This failure of the mammary glands 
of the new-born of some of the lower animals to produce true milk 
may be due to the feeble development of the glands at the time of 
birth, as the offspring of some of these species are born in a very imma- 
ture state and consequently the mammary glands are not as well 
developed as in the human new-born. On the other hand, the question 
arises as to whether the stimulus which produces a true lactation in 
the human new-born is actually present in some lower forms of ani- 
mals. Further experimental evidence is necessary to decide this 
question. 

After the secretion of the new-born disappears the ducts resume a 
state similar to that at the time of birth. For some time after birth 
the milk ducts undergo a very gradual growth. 

Puberty Changes.—As the time of puberty approaches, the milk 
ducts begin to proliferate and grow very rapidly, resulting in a dense 


8. Schil, L.: Recherches sur la glande mammaire, sur les phases qu’elle 
présente au cours de son évolution et leur determinisme, Thése, Lyon, 1912. 

9. Myers, J. A.: The Histology of the Mammary Gland in the Male and 
Female Albino Rat from Birth to Ten Weeks of Age, Am. J. Anat., July, 
1919. (Abstr. published in Anat. Rec. 14:46, 1919.) 
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arborization of ducts. It was shown’ that this rapid development 
occurs in the albino rat about the eighth or ninth week—the time when 
puberty normally appears. It was observed that these changes in the 
milk ducts correspond with marked changes in the ovaries which have 
become highly vascular and show large Graafian follicles in the process 
of development. That similar changes occur in the human mammary 
glands at the time of puberty is beyond question. Here one can 
observe from external examination that the glands become much more 
voluminous as the period of puberty approaches. That the increase 
in size is not entirely due to the deposition of fat in this region is 
proved by the fact that the corpus mammae which at this time is pal- 
pable has increased noticeably in size, also necropsy findings show that 
there is a tremendous proliferation of the gland parenchyma shortly 
before and at puberty. 

Changes from Puberty to the First Pregnancy.—lf pregnancy does 
not occur with the first ovulation the mammary glands undergo slight 
retrogressive changes; however, as the next ovulation approaches the 
mammary gland takes on a new development. Similar changes can 
be observed with each succeeding ovulation until pregnancy occurs. 
The changes in the mammary gland during ovulation are so marked 
in some species of animals that one is able to tell when the animal is 
in heat simply by palpating the mammary gland. Hartman" has taken 
advantage of this fact in collecting material for embryologic work on 
the marsupials. It has long been known that there is an enlargement 
and tenderness of the mammary glands in women preceding and dur- 
ing the menstrual period. 

The .Stroma.—As the solid epithelial buds representing the future 
milk ducts press their way into the mesenchyma they carry with them 
a thin layer of mesenchyma which later develops into the mantle 
layer. The remaining mesenchyma in this region later develops into 
the true stroma. Elastic tissue fibers can be observed in the sheaths 
of the milk ducts in the albino rat after the third week of extrauterine 
life. Berka’? made a careful study of the elastic tissue in the human 
mammary gland. 


10. Myers, J. A.: Studies on the Mammary Gland. I. The Growth and 
Distribution of the Milk Ducts and the Development of the Nipple in the 
Albino Rat from Birth to Ten Weeks of Age, Am. J. Anat. 19: 1916. (Abstr. 
published in Anat. Rec. 10:230, 1916.) 

11. Hartman, Carl D.: Studies in the development of the opossum (Didelphys 
virginiana L.). III. Description of new material on maturation, cleavage, and 
entoderm formation, 1919, J. Morphol. 32: 1919. 

12. Berka, F.: Die Brustdriise verschiedener Altersstufen und wahrend der 
Schwangerschaft, Frankfurter Ztschr. f. Pathol. 8: 1911. 
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Near the time of birth in the albino rat a marked infiltration of fat 
begins to appear in the regions already occupied or that will later be 
occupied by the milk ducts.** This fat is at first deposited in definite 
pads, one of which, the inguinal fat pad, receives the ducts of the 
abdominal and the two inguinal glands. The thoracic fat pad receives 
the milk ducts of the second and third thoracic glands while the ducts 
of the first thoracic gland ramify in the cervical pad of fat. The pads 
of fat at first lie lateral and dorsal to all parts of the glands except the 
terminal ducts. The ducts grow laterally and the pads of fat while 
increasing in.size extend medially until the ducts of the mammary 
glands are completely imbedded in fat. In this connection it is inter- 
esting to note that Berg** also found in human embryos that the subcu- 
taneous fat first appears in the thoracic and inguinal region. One 
must not lose sight of the fact that the subcutaneous blood supply is 
quite rich in the regions where the mammary glands develop. The 
question therefore arises as to whether the deposit of fat is influenced 
by the mammary glands or whether it happens to be laid down here 
on account of the vascularity of the region. Again, one might ask if 
the fat is deposited in the region of the mammary glands because it is 
a good medium for the milk ducts to proliferate in or does it have some 
special rdéle to play in the later functional stages of the milk ducts 
during pregnancy and lactation. 


The Nipple. — Returning to the mammary line, which in early 
embryos extends from the anterior limb bud to the posterior limb bud, 
we find that through unequal growth certain parts of the line become 
quite prominent while the intervening parts of the line disappear, leav- 
ing the isolated prominent masses—the mammary hillocks. These 
hillocks occupy the positions which the future nipples will occupy and 
consequently their number corresponds with that of the future nipples. 

As the mammary hillock sinks into the mesenchyma and its super- 
ficial surface becomes level with the surface of the surrounding epi- 
dermis an excavation begins to be formed through the processes of 
degeneration and desquamation. This process continues until there 
is developed a fair sized pit—the mammary pit. Very soon one 
observes at the bottom of this pit a small papilla-like elevation — the 
anlage of the nipple. The nipple anlage continues to grow toward the 
surface until it fills the mammary pit. At the time of birth in the 


13. Myers, J. A., and Myers, Frank J.: Studies on the Mammary Gland. 
VII. The Distribution of the Subcutaneous Fat and Its Relation to the Develop- 
ing Mammary Glands in Male and Female Albino Rats from Birth to Ten 
Weeks of Age, Abstr. in Anat. Rec., May, 1919. 

14. Berg, W.: Ueber die Anlage und Entwickelung des Fettgewebes beim 
Menschen, Ztschr. f. Morphol. u. Anthropol. 13: 1911. 
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albino rat the nipple is usually about on a level with the surface of 
the surrounding epidermis. My unpublished observations made at the 
University of Minnesota Hospital show that in many cases the nipples 
ef the human new-born have not yet reached the surface of the sur- 
rounding epidermis, in others, the nipples just fill the mammary pits 
while in the remainder of cases the nipple is slightly elevated above 
the surface of the skin. After birth the nipples in most individuals 
become elevated above the surface and show a very gradual growth 
until the time of puberty, when they take on their adult size and form. 
In the human each of the fifteen or twenty milk ducts has a separate 
opening — milk pore—on the surface of the nipple, while in the 
albino rat there is a single milk pore. 

Supernumerary Mammary Glands.— We have already seen that 
the mammary glands develop in the mammary line from the points 
where mammary hillocks appeared. Ordinarily, each species develops 
a fairly constant number of glands. In some animals, the pig for 
example, there is a row of mammary glands on each side of the ventral 
body wall extending from the axillary to the inguinal region. In the 
sheep, cow and other animals, mammary glands usually appear only in 
the inguinal region, while in man the glands ordinarily appear as a 
single pair in the thoracic region. Now those animals, including man, 
that present glands only in a certain part of the old mammary line 
region, have in the embryonic stage a well developed mammary streak 
and line, on each side, extending from the anterior limb bud to the 
posterior limb bud. That part of the line occupying regions which 
ordinarily do not possess mammary glands usually disappears; how- 
ever, it happens in about 7 per cent. of human embryos that mammary 
glands develop from other parts of the mammary line besides the 
typical thoracic portion. Such glands which may appear in any posi- 
tion that was formerly occupied by the line are known as super- 
numerary glands. It is not uncommon to find an engorgement in the 
axilla or the inguinal region in the infant a few days after birth due 
to the engorgement of one or more supernumerary glands with new- 
born secretion. 

Supernumerary glands also appear in the lower animals. In the 
rat Schickele,*> Henneberg* and Myers’ have observed supernumerary 
mammary glands. 

Instead of an individual possessing an excess number of mammary 
glands the number may be reduced. This condition is more common 
in some lower animals, the rat for example, than the presence of super- 
numerary glands. 


15. Schickele, G.: Beitrage zur Morphologie und Entwickelung der normalen 
und iiberzahligen Milchdriisen, Ztschr. f. Morphol. u. Anthropol. 1: No. 3, 1899. 
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Effects of Inanition on the Developing Mammary Glands. — The 
effects of starvation on the development of the mammary glands have 
not been studied in many species of animals. It has been shown, how- 
ever, in rats’® that severe inanition retards the growth of the milk- 
ducts of the female rat during the first week of postnatal life, but 
apparently does not completely stop their growth. In rats held at 
birth weight for a longer time the ducts cease to grow and remain in 
a condition slightly more developed than at the time of birth. If after 
the first week the gross body weight of the animal is allowed to 
increase so as to correspond with that of a normal animal of one week, 
the milk ducts fail to develop to the same extent as those of a normal 
animal of corresponding body weight. This also holds true if the 
body weight of the underfed rat is allowed to equal that of a normal 
animal of two weeks. The growth of the milk ducts of male rats is 
retarded by inanition in a manner similar to that of the female. The 
nipple grows very little during inanition, being elevated above the 
surface only slightly in young rats starved severely for eight to ten 
weeks. The subcutaneous fat that appears very early in the neighbor- 
hood of the milk ducts soon becomes greatly decreased after the 
amount of food is reduced to a minimum. In all the retardation in 
the development of the mammary gland is roughly proportional to 
the retardation in body weight (at least within limits of normal 
variability ). 

Severe inanition for a short time at an early age thus temporarily 
stunts the mammary glands. When the animal is refed the glands 
respond slowly. When the body weight during refeeding reaches that 
of a normal at the age of puberty, the milk ducts are far behind those 
of the normal rat at corresponding body weight. That this stunting is 
not permanent is shown by the fact that the ducts ultimately attain 
the same stage of development as those of a normal rat, but at a much 
later period. 

The question arises as to whether inanition at an early stage which 
temporarily stunts the development of the mammary glands affects the 
later functional stages of the glands. Further experimental work will 
aid in determining this point. A series of observations, extending 
over several years, on girls and young women who at some time had 
been subjected to a prolonged period of inanition would doubtless 
throw some light on the question as to whether temporary stunting 
later interferes with lactation. 


16. Myers, J. A.: Studies on the Mammary Gland. V. The Effects of 
Inanition on the Mammary Gland in Male and Female Albino Rats from Birth- 
to Ten Weeks of Age, Am. J. Dis. Child. 17:311 (May) 1919. (Abstr. pub- 
lished in Anat. Rec., May, 1919.) 
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Comparison of the Developing Mammary Glands in the Two Sexes. 
—It is frequently stated that the mammary glands of the two sexes 
show a parallel development until the time of pregnancy when the 
glands of the female undergo rapid development, while those of the 
male show retrogressive changes. This statement is undoubtedly 
correct in the case of the glands of the female, but cannot be relied on 
to describe the changes in the glands of the male. 

It has been shown in the rat’? that while the sex glands are in the 
indifferent embryonal stage there is no apparent difference between 
the anlages of the mammary glands in the two sexes. From this stage 
the glands of male and female animals present a parallel development 
until about the fifth week of postnatal life except that in this par- 
ticular species the male fails to develop nipples. After the fifth week 
the milk ducts of the female present more branches than those of the 
male. The difference is not very great, however, until about the time 
of.puberty, when the ducts of the female branch very profusely, while 
the ducts of the male show but little change. Observations were made 
on a few male rats between the ages of ten and sixteen weeks, and it 
was found that the milk ducts of the sixteen week rats were found 
somewhat better developed than in those of nine and ten weeks. 
Apparently considerable growth had taken place and new ducts had 
developed as the arborization of the ducts appeared more dense. 

Ko6lliker'* found that in humans from one to ten years after birth 
the milk ducts and end buds increase only a little, branching some- 
what more richly in the female than in the male sex. Krause’® also 
states that there is no essential difference in the glands of the two 
sexes at birth; the differences belong to later periods of life. Broman’® 
states that in the human the glands of the male do not develop after 
birth. My observations on infants at the University of Minnesota 
hospitals have confirmed the findings of numerous investigators who 
have reported that the new-born secretion is present and has the same 
appearance in the glands of the two sexes. Attention should be called 
to the fact that Kolliker’* found that in men of 20 years mammary 
gland vesicles were present which were not observed at about the time 


17. Myers, J. A.: Studies on the Mammary Gland. III. A Comparison of 
the Developing Mammary Glands in Male and Female Albino Rats from the 
Late Fetal Stages to Ten Weeks of Age, Anat. Rec. 13: 1917. (Abstr. pub- 
lished in Anat. Rec. 11: 1917.) 

18. Kolliker, Th.: Beitrage zur Kenntniss der Brustdriise, Verhandl. d. 
phys. med. Gesellsch. zu Wiirzburg, N. F. 14: 1879. 

_ 19. Krause, W.: Die Entwickelung der Haut und ihrer Nebenorgane, 
Hertwig’s Entwickelungslehre der Wirbeltiere 2: Parts 1 and 2, 1906. 
19. Broman, Ivar: Normale und abnorme Entwicklung des Menschen, 1911. 
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of puberty. It was not until about the thirtieth year that Kolliker 
found retrogressive metamorphosis beginning in the mammary glands 
of men. Furthermore, Merkel*® and Kerr* state that occasionally at 
the time of puberty some swelling and soreness are experienced in the 
mammary glands of men. Therefore it must be concluded that the 
mammary glands in the male may show some growth after puberty.** 


20. Merkel, Fr.: Handb. der topograph. Anat. 2: 1899. 

21. Kerr, A. T.: The Anatomy of the Breast, Ref. Handb. Med. Sc. 2: 
445, 1916. 

22. Schultze, O.: Ueber die erste Anlage des Milchdriisenapparates, Anat. 
Anz. 8: 1892. 








BACILLUS TUBERCULOSIS IN THE TONSILS OF CHIL- 
DREN CLINICALLY NON-TUBERCULOUS 


R. S. AUSTIN, M.D. 
Pathologist to the Children’s Memorial Hospital 


CHICAGO 


The tonsil as a portal of entry for the tubercle bacillus has been a 
subject of considerable inquiry and conjecture. That the primary 
lesion in some forms of tuberculosis, notably in many cases of cervical 
lymphadenitis, may be located in the faucial tonsil has been considered 
probable for some time. Certainly, to judge from the number of 
reports which have been published, there is little doubt of the not 
infrequent occurrence of tuberculosis of the tonsils in individuals 
otherwise presenting evidence of tuberculosis, especially in those 
having tuberculous lymph nodes of the neck. Probably most of these 
tonsillar lesions are secondary to tuberculous processes elsewhere, but a 
certain proportion are apparently primary in the tonsil. 

Metcalf,’ in 1917, and Mitchell,? in the same year, recorded sum- 
maries of most of the series of cases bearing on the subject of tuber- 
culosis of the tonsil which have been reported in the past. Mitchell 
also presented his own series, 106 cases (all but six in children), of 
tuberculous cervical lymphadenitis and 100 cases (all in children) in 
which the tonsils were excised for hypertrophy or other nontuberculous 
reason. Of the considerable number of reports which have been made 
on groups of cases only those of Latham,’ Friedmann,* Kingsford,® 
Hess® and Mitchell? are particularly concerned with tonsillar tubercu- 
losis in children. Friedmann and Kingsford based their diagnoses on 
histologic examinations, as did Mitchell in many of his cases. Latham 
arrived at his conclusions by means of guinea-pig inoculations. Hess 
used both methods, although the inoculations were apparently usually 
made with a small piece of tonsil, the rest of the organ being reserved 
for histologic study. The children whose tonsils were examined by 
Hess were all without clinical evidence of tuberculosis at the time, and 
without past history or family history of the disease, except the one 
positive case. 





1. Metcalf, W. B.: Illinois M. J. 32:19, 1917. 

2. Mitchell, A. P.: J. Path. & Bacteriol. 21:248, 1917. 

3. Latham, A.: Lancet 2:1785, 1900. 

4. Friedmann, F. F.: Beitr. z. path. Anat. u. z. allg. Path. 28:66, 1900. 
5. Kingsford, L: Lancet 1:89, 1904. 

6. Hess, A. F.: Arch. pediat. 25:31, 1908. 
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The accompanying table summarizes the findings in these series 
of cases. A very small number of the cases tabulated as presenting 
tuberculosis of the tonsils were in children not presenting other signs 
of the disease or not having past histories or family histories of 
tuberculosis. 


CHILDREN’s Tonsits EXAMINED FOR TUBERCULOSIS 


Name Source Cases Tuberculosis 
es re Operation or necropsy... 45 7 
Friedmann (1900)............... Operation or necropsy... 145 17 
Kingsford (1904)................ I as aniccnivinchavnien sg 17 7 
arid ds cs tiwdanesssee Oe 13 1 
Mitchell (1917)— 

With tuberculous neck glands..Operation ............... 100 44 
Without signs of tuberculosis..Operation ............... 100 13 


Nineteen positive results by inoculation of guinea-pigs were 
obtained by Mitchell in his group of tonsils from children with tuber- 
culous neck glands and nine positive results in his other group. In 
one case in the latter group the inoculation test was negative for 
tuberculosis while the histologic examination was positive; otherwise, 
however, in both series the inoculation tests confirmed the histologic 
diagnoses, except when animals died too soon from infections due to 
other bacteria, which accounted for a number of animals. Further- 
more, the inoculation tests were sometimes positive while the sections 
were considered negative for tuberculosis; this occurred in six cases 
in the first group and in three cases in the second group. These results 
tend to confirm the opinion held by many investigators that the surest 
test for the presence of tubercle bacilli in tissues or other pathologic 
material is the inoculation test. In the examination of tonsils this test 
has not obtained great popularity, perhaps because of the high mor- 
tality in inoculated guinea-pigs, the presence of other organisms too 
frequently causing death before the time for tuberculous lesions to 
become well developed. Mitchell mentions using various methods 
directed toward destroying other bacteria without harming the tubercle 
bacillus, finally making use of a 2 per cent. aqueous solution of ericolin 
as giving the best results, but even with this a number of animals died 
too soon from septic infections. 

Before commencing the examination of the tonsils from the group 
of cases on which this paper is based it was necessary to find some 
method by which inoculation of guinea-pigs with tonsillar material 
would not produce a high mortality, but which at the same time would 
not involve destruction of the tubercle bacillus. Five pairs of excised 
tonsils were used in these preliminary experiments. All were from 
children without clinical signs of tuberculosis. Each pair was received 
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on removal into a sterile tube, washed thoroughly, then placed in a_ 
sterile glass mortar, minced into fine pieces with pointed scissors and 
ground with a glass pestle, all with aseptic precautions. A small amount 
of physiologic sodium chlorid solution was found to facilitate the 
grinding. The ground material, after being thoroughly mixed, was 
then divided into two portions. To one of these portions was added a 
very small amount of growth from a culture of tubercle bacillus which 
was mixed in thoroughly. (A suspension in saline solution of about 
ten milligrams of culture was successively diluted until the amount of 
suspension mixed with the ground tonsils represented roughly 0.0001 
milligram. ) 

Each of the two portions of tonsillar material was then mixed well 
with about twice its volume of antiformin and the mixture placed in a 
centrifuage tube in the incubator at 37 C. for three hours or less. 
By the end of this time the tonsillar tissue was usually pretty well 
dissolved, although in some cases the time had to be extended even 
when preceded by thorough mincing and grinding. The tubes were 
then put in the centrifuge to throw down any tubercle bacilli present. 
The antiformin was then removed as much as possible by successive 
washings in the centrifuge with saline solution, although sometimes 
little sediment was to be seen in the tubes. After the last washing 
about 3 c.c. were left in each tube, half of this being used to inject 
into the crushed lymph glands in the left groin of a guinea-pig of 
about 300 grams weight, the other half being preserved in case the 
animal died prematurely. This precaution was necessary in some 
cases. Of the guinea-pigs injected with the material to which no 
tubercle bacillus culture had been added all but one survived for seven 
weeks ; they were then killed and were found to show no evidence of 
tuberculosis at necropsy. All but one of the animals receiving material 
to which tubercle bacilli had been added developed firm enlarged 
glands in the groin on the left side in from two to five weeks. They 
were then killed and revealed tuberculous lesions in these glands, in 
the spleen and sometimes in the liver and elsewhere. It has been 
found that injecting into the inguinal glands after they have been 
crushed well between the fingers will usually shorten the time for the 
development of well defined lesions. 

One guinea-pig in each series, both animals receiving material 
from the same pair of tonsils, died of acute infection a few days after 
inoculation. The preserved material from this pair of tonsils was then 
“antiforminized,” but more briefly than before, and washed again and 
injected into two other animals, one with the tubercle bacillus portion, 
the other with the portion to which no bacilli had been added. The 
results in these animals were similar to the results in the animals 




















AUSTIN—B. TUBERCULOSIS IN TONSILS 17 


which did not die of acute infection, one guinea-pig developing tuber- 
culous lesions and the other pig none. 

In applying this method to the group of tonsils in which the tuber- 
cle bacillus was sought, it was found necessary in fifteen cases to 
inoculate more than one animal because of the death from acute 
infection of the first. In the other cases one inoculation sufficed. 

The excised tonsils from forty-five children were examined for 
the presence of tuberculosis, using the inoculation test as described, 
also making use of histologic examination of sections, of cultures on 
Dorset egg medium and of direct smears. The histologic preparations 
represented in the case of each tonsil a cross section of the organ, all 
the rest of the tonsil being minced with the other organ. The cultures 
and smears were made from the washed sediments before inoculations. 
In all cases the histologic examinations showed no evidence of tuber- 
culosis, and no tubercle bacilli were demonstrated in any of the cul- 
tures or direct smears. The greater part of each tonsil was utilized 
for the inoculation test, so that the histologic examinations were 
admittedly far from comprehensive, but the inoculations were con- 
sidered more reliable. In fact, the conclusive method for histologic 
examination of the tonsil for tuberculous lesions would consist of 
complete serial sections of the entire organ. The inoculated animals 
were allowed to live for from six to nine weeks, to permit of definite 
development of tuberculous lesions, then were killed and examined 
carefully for evidence of tuberculosis. Two animals, however, died 
on the thirtieth and forty-first days, respectively, but are included here. 

Of the forty-five children whose tonsils were examined, fifteen 
were from 214 to 5 years of age, and thirty from 5 to 12 years of age. 
All were well or fairly well developed and nourished. There was a 
history of tuberculosis in the families of two of the children; in one 
case the father was ill with the disease and the mother had died of it 
three years ago; in the other case a brother had had incipient pulmonary 
tuberculosis but had been well for four years. None of the children 
had any record of tuberculosis in their past histories. Forty had had 
one or more of the commoner diseases of childhood, five had had no 
illnesses other than sore throats or tonsillitis. The cervical lymph 
glands were enlarged in twenty-one cases, in none to any very marked 
degree or with suggestion of tuberculosis; in the other twenty-four 
cases these glands were not enlarged. In no case was there evidence 
on physical examination of tuberculosis in the lungs or elsewhere. 

The inoculation test yielded a positive result for tuberculosis in 
only one of the forty-five cases. The child was 4 years old; the father 
and mother were living and well; there was no evidence of tubercu- 
losis in the past history of the child; a previous admission to the hos- 
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pital had been for feeding, and otitis and enteritis had developed, but 
no tuberculosis had been detected and a von Pirquet test had been 
negative. At the time of removal of the tonsils the child was well 
developed and well nourished, and had no palpable cervical lymph 
glands. The first guinea-pig inoculated died in five days. A second 
guinea-pig was inoculated and was killed on the sixty-first day when 
greatly enlarged lymph glands with well advanced tuberculous lesions 
were found in the groin as well as lesions elsewhere, notably in the 
greatly enlarged spleen and in the liver. Tubercle bacilli were demon- 
strated in smears from the groin glands and from the spleen. Two 
rabbits were inoculated with cultures from the groin glands and 
spleen of the guinea-pig. The method of the British Commission‘ 
was used. The results in both rabbits identified the organism as of the 
human type of the tubercle bacillus. 

There are few reports on the types of the tubercle bacillus found 
in the tonsils of children. Smith and Brown,’ in 1907, recorded three 
cases in which the ages were 2, 5 and 5 years, respectively, all posses- 
sing tuberculous neck glands, and all yielding the bovine type of 
organism. Hess® reported one case with bovine infection, a case in 
which the only definite evidence of tuberculosis was in the lymph 
glands about the roots of the lungs. The child was six years old. Over 
one hundred sections from the tonsil showed no tuberculous lesions, 
the diagnosis being made by inoculation of guinea-pigs, the type of 
organism being determined by inoculations into guinea-pigs and rabbits. 
The first guinea-pig inoculated with tonsillar material died in a few 
days, a second animal yielding the diagnosis of tuberculosis. Mitchell,’ 
in his series of tonsils from children without definite signs of tubercu- 
losis, was able to determine the type of bacillus in six cases, in four 
the type was bovine, in two human. Five of the cases in this series 
had definite family histories of tuberculosis, but in none of the bovine 
type cases was there any pulmonary tuberculosis in the household. 
Mitchell refers to the results of a recent inquiry he made into the 
prevalence of tubercle bacilli in the milk supply of Edinburgh, where 
his series of cases were collected. Twenty per cent. of over 400 
samples of mixed milk contained tubercle bacilli. He further remarks 
that it is the exception rather than the rule to sterilize milk in Scotland. 

These statements, taken in connection with the fact that 90 per cent. 
of the children under 5 years of age in his series were bottle fed, go 
far toward explaining his finding thirteen cases of tuberculosis of 
the tonsils of 100 children without clinical. signs of the disease, when, 
in addition, there were cases of tuberculosis in the members of the 





7. Royal Commission on Tuberculosis, Final Report, 1911. 
8. Smith, T., and Brown, H. R.: J. M. Res. 16:435, 1907. 
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families of some of these children. Here also may be the explanation 
of the finding of but one case of tuberculosis of the tonsils in the 
forty-five cases comprising the basis of the present article. The chil- 
dren in this series came from a community where the supply of cow’s 
milk is far less likely to be contaminated with the tubercle bacillus. 
Furthermore, but two children in the group were from families in 
which there were cases of tuberculosis, and none of the children gave 
clinical evidence of tuberculosis. Only one case was found to have 
tonsils with evidence of tuberculosis, the diagnosis being made as a 
result of the inoculation test, the histologic examination revealing no 
evidence of tuberculosis. It is of interest that in this one case the 
organism should have been of the human type, since the three reports 
as to type which have been mentioned give a total of eight bovine type 
organisms and but two human type. 

It may be stated that although tuberculosis of the tonsils in children 
is not rare yet most of the cases occur when there are tuberculous 
lesions to be found elsewhere in the body, especially in the cervical 
lymph glands. The occurrence of the tubercle bacillus in the tonsils of 
children without clinical evidence of tuberculosis, however, is not 
frequent. 
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CLOTHING OF INFANTS IN SUMMER AND WINTER* 


L. W. SAUER, M.D. 


CHICAGO 


McClure and Sauer! emphasized the fact that in the study of 
the relation of summer heat to infant mortality the heat regulatory 
power of the infant has not received its due consideration. It is evi- 
dent that a number of factors are at work to maintain a proper heat 
balance ; on the one side such as influence the heat production, on the 
other such as determine its elimination. We are indebted to Rubner? 
and his co-workers for the most important data about the influence of 
clothing on heat loss. At moderate room temperature a certain amount 
of clothing reduced the heat loss by conduction and radiation to one- 
third of the loss through the bare skin. With a temperature of 37 C. 
the interference with the heat loss may be so great as to cause serious 
disturbances. This is in the adult who has at his disposal the potent 
heat regulation of visible perspiration. The infant, with its relatively 
greater body surface, is usually devoid of most of this regulatory 
mechanism up to a certain age. Excluding a few minor means of 
heat dissipation, the heat loss is dependent here on the evaporation of 
water from the lungs, the so-called insensible perspiration, and con- 
duction and radiation. It is an open question to what degree the 
evaporation of water from the lungs of the infant can participate in 
the elimination of heat. The results of McClure and Sauer indicate 
that the insensible perspiration is of great importance, particularly 
with high room temperature. Conduction and radiation cannot func- 
tion without a difference between the surface temperature and that 
of the surrounding air. With usual hospital clothing the heat loss 
from the covered areas by these means is very markedly reduced at a 
room temperature of 31 C.*. In this connection an influence of cloth- 
ing on the heat loss is evident. The relative importance of the various 
factors entering in consideration under various conditions has not 
been determined with any degree of accuracy. Nevertheless, it is 
clearly of importance to gain as much information as possible about 
any one factor exercising an influence on any of the mechanisms of heat 
loss. Very few data are available with reference to clothing, although 








*From the Otho S. A. Sprague Memorial Institute Laboratory of the Chil- 
dren’s Memorial Hospital. 

1. McClure and Sauer: Am. J. Dis. Child. 9:490, 1915; Am. J. Dis. Child. 
10:425, 1915; Arch. Int. Med. 21:428, 1918. 

2. Rubner: Lehrb. d. Hygiene, 1907, Ed. 8. 
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it is recognized that the interference of clothing with heat loss may be 
a factor in the morbidity of the infant from gastro-intestinal disorders. 

I determined the weight of the clothing of 400 infants from 1 week 
to 2 years of age. The infants were brought to the infant welfare 
stations, and they represent the tenement population. It was their 
first visit to the station. In 200 cases, hot days of the summers of 
1914, 1915 and 1916 were chosen; and in 200, cold days of the winters 
of 1914, 1915 and 116. None of the mothers had received any instruc- 
tions about clothing their infants. Only the clothing worn regularly 
indoors was weighed. The fabric of which the clothes were made 
was almost without exception cotton. It is impossible to discuss the 
importance of various kinds of clothes and fabrics in the case of 


TABLE 1.—RESuLtTsS OF WEIGHING INFANTS IN SUMMER AND IN WINTER 
















































































| i| 2 | 3 4 5 6 
| | Per 
| Indoor Cent. Out- 
Age | Body Cloth- of door 
Group Series Name in | Feeding | Weight ing Cloth- Temp- Remarks 
Mos. | | inGm. Weight ing to era- 
inGm. Body ture, 
| Weight F. 
G. 1 Breast 3,636 460 12.7 92 lleocolitis, toxic 
Summer FE. 2 Breast 4,772 530 11.1 92 Diarrhea 
; K. 2 Bottle 4,318 500 11.3 92 Blood in stools 
Z. 1 Bottle 4,160 200 4.8 26 Well 
Winter F. 1%| Bottle 3,380 230 6.8 26 Well 
B. 1%| Bottle 2,590 400 15.0 26 Well 
J. 6 Breast 7,010 270 3.8 85 Well 
Summer G. 4 Bottle 5,530 1,090 19.0 85 Well 
H. 7 Bottle 7,550 289 4.0 85 Well 
II : 
s. 7 | Bottle | 64890 1,000 154 28 | Well 
Winter L. 5 Bottle 7,750 700 9.0 28 Well 
M. 8 | Breast 7,100 460 6.5 28 Slight cold 
G. 14 Bottle 8,863 400 4.5 85 Well 
Summer Cc. ll Bottle 8,800 120 1.3 85 Well 
: G. 15 | Bottle 9,000 400 4.4 85 Well 
II j|—— — - 
Q. 18 Bottle 11,150 400 3.7 22 Well 
Winter Cc. 10 Breast 8,050 300 3.7 22 Cough 
Zn 12 Bottle 9,450 320 3.4 22 Well 











infants because no accurate data are available. The material used for 
the clothing of our infants and the way it was put on was rather 
uniform. For these reasons the weighing of the clothing is the most 
convenient method of obtaining comparable data. The question 
whether there are marked differences in the amount of indoor cloth- 
ing worn by babies in summer and winter is of interest in itself. The 
further purpose was to see whether a relationship could be established 
between excessive clothing and gastro-intestinal disorders. The latter 
phase of the subject had to be abandoned for the obvious reason that 
when it seemed necessary the mothers were immediately instructed 
to modify the clothing. Very few of the infants came to the stations 
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with sickness such as diarrhea, etc. The number of observations is 
much too small to be utilized for this latter purpose. The infants were 
not selected, and only in a few cases had extra clothing been put on the 
child on account of sickness. By far the greater majority of the 
infants were not hospital or dispensary cases. 

The tabulation of each of the 400 cases would be rather super- 
fluous. They were divided into three groups according to weight: 
Group I comprises infants weighing up to 5 kg.; Group II infants 
weighing from 5 to 8 kg. (both inclusive); and Group III infants 
weighing more than 8 kg. Table 1 gives a few examples of each 
group. In the fifth column the amount of clothing in grams is given 
per 100 gm. of body weight. In this way results can be compared 
with greater ease. It might perhaps be better to determine the cloth- 
ing with reference to the body surface, at the same time taking in 
consideration the relation of the clothed surface to the surface left 


’ oF RESULTS IN MAXIMUM AND MINIMUM VALUES 





TABLE 2.—Sum MAR 











1 2 3 4 5 6 7 8 
Per 
Cent. of 
Aver-  Aver- Aver. Maxi- Mini- 
age age Cloth- mum mum Maxi- Mini- 
Number Body | Cloth- ing Cloth- Cloth- mum mum 
Group of Weight ing Weight ing ing per per 
Infants in Weight to Weight Weight Cent. Cent. 
Kg. in Aver. in in 
Gm. Body Gm. Gm. 
Weight 
1. Infants up to 5 kg. 
Pree 4.2 865 8.7 710 100 19.2 2.1 
) ee 63 4.0 362 9.1 1,050 170 37.5 5.2 
II. Infants from 5 to 
8 kg. 
OFT Ere 105 6.5 353 5.4 1,090 100 19.7 1.5 
Pree 2 6.4 415 6.5 1,000 110 15.4 1.8 
III. Infants more than 
8 kg. 
¢ ee eee 57 9.2 371 4.0 560 120 5.2 1.3 
WN 3664804060 D 9.5 463 4.9 1,500 280 15.2 2.6 





uncovered. Columns 2, 3 and 4 of Table 2 contain the summary of 
the results; columns 5, 6, 7 and 8 the individual maximum and mini- 
mum values. The first group includes infants up to three or four 
months. In this group the difference between the summer and winter 
clothing is practically nil, and the proportion of the weight of clothing 
to body weight is higher than in Groups II and III. No doubt the 
custom of dressing infants in long clothes, regardless of any other con- 
sideration but age, is responsible for this result. The difference in the 
weight of winter and summer clothing in the second group, comprising 
infants from about three to ten months of age, is 62 gm. The summer 
clothing weighs about 14.9 per cent. (about one-seventh) less than the 
winter clothing. The third group comprises the older infants, whose 
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age rarely exceeded fifteen months. The summer clothing weighs 
92 gm. less than the winter clothing, the difference being 19.9 per cent. 
(about one-fifth). 

The difference between the body weights of the summer and winter 
infants has not been considered. In the first group the summer infants 
weigh about 5 per cent. more than the winter infants; in the second 
there is a difference of about 1.6 per cent. in favor of summer; and 
in the third the winter weights exceed the summer weights by about 
3.2 per cent. In the absence of standards it is impossible to say 
whether the amount of clothing for winter or summer is approximately 
proper. The only figures available for comparison are those of 
Griffith. The nurse in charge of the hospital dispensary conducted the 
weighings which were obtained during autumn and winter. The 
figures given by him served for the calculations as given below. 

















Average Average Weight 














Clothing per 
Age Cases Body Weight, of Clothing, Cent. of 

Kg. Gm. Body Weight 
Upto 3 mos. 10 2.69 850 | 31.6 
3to 6mos. 19 4.14 822 19.9 
6to 9mos. 13 5.53 850 15.4 
9 to 12 mos. 10 6.04 822 | 13.6 
12 to 24 mos. 21 7.45 } O64 | 12.9 

| 





Griffith further determined the relation of this clothing to a mean 
gross weight of infants. This he obtained by the utilization of the 
statistics of various investigators. Calculated for the body weight 
(undressed) we get: 


TABLE 4.—Retation or CLoTHING TO MEAN Gross WEIGHT 





























Griffith Sauer 
Age Weight Clothing per Weight Clothing per 
of Cent. of of Cent. of 
Infant Body Weight Infant Body Weight 
Up to 3 mos. 4.5 18.9 | 4.0 9.1 
3to 6 mos. 6.5 12.6 \] 
if 6.4 6 ) 
6to 9mos. 7.9 11.3 i] 
9 to 12 mos. 9.1 9.0 | 
t 9.5 4.9 
12 to 24 mos. 11.0 8.8 J 


Under Griffith the figures obtained from his data are given, under 
Sauer the figures of my winter series are adjoined. The relation- 
ship of clothing to the body weight of the babies of Griffith is rather 
high. The reason for this is evidently the poor state of nutrition of 


3. Griffith: Trans. Am. Med. Assn., Section Dis. Child., p. 79, 1917. 
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his material. However, when the weight of the clothing as determined 
by him is brought in relation with the body weight of normal infants, 
the amount of clothing is much higher than that of the corresponding 
group of our children. It is possible that his infants were overdressed 
because they were below par. As Griffith implies, the decision whether 
a baby is underdressed or overdressed is left to the experienced eye. 
This means that the decision depends on custom, leaving out of con- 
sideration the possible vagaries of the experienced eye itself. 

The fact that so little work has been done and that our results 
differ so greatly seems to make it extremely desirable that some stand- 
ards, based on experimentation, be established with reference to 
rational infants’ clothing. This should include the various materials 
and fabrics. 













































A NEW STAIN FOR THE DIPHTHERIA BACILLUS 
AND A CONSIDERATION OF THE PRINCIPLES 
INVOLVED IN THE STAINING OF 
THIS ORGANISM * 


ROY M. GREENTHAL, M.D. 


ANN ARBOR, MICH. 


From the time of Loeffler’s discovery of the diphtheria bacillus in 
1884, its staining has been a matter of great interest. Many special 
staining methods have been devised all of which have aimed at making 
the diagnosis of diphtheria easier and more definite. 

For some time, Loeffler’s methylene blue was the only stain used 
for the clinical differentiation of the diphtheria organism. In 1893, 
Neisser developed a stain the purpose of which was to bring out the 
polar granules more definitely. He believed that his stain would 
differentiate the true diphtheria bacillus from pseudoforms. It was 
subsequently shown that these polar granule forms of the diphtheria 
bacillus were not always found in cases of diphtheria and that they 
were sometimes found in cultures of Hoffman’s bacillus. However, 
in Hoffman’s bacillus the granules are smaller, not so numerous and 
appear later during the incubator growth than do those of the diph- 
theria bacillus. Neisser’s method was a distinct advance and a great 
help to the inexperienced observer. It has remained a standard 
method up to the present time. 

It has always been the working policy of the contagious hospital 
to call bacilli from the nose and throat, which show the typical polar 
granules, diphtheria bacilli, and to regard individuals showing these 
organisms as contagious until it could be proved definitely by animal 
inoculation whether these bacilli were of the virulent type. There will 
be only a small percentage of error with this plan of procedure and 
one will err on the safe side. In some cases of diphtheria, no polar 
granule organisms can be found, but the percentage of such cases is 
very small. In practically all patients with diphtheria, seen at the 
contagious hospital, it has been possible to find some bacilli with polar 
granules either from smear or culture. The polar granules appear 
almost invariably if the culture is incubated several hours longer. 
This is so constant that for several years it has been the custom in 
the contagious hospital to study all cultures in this way. 


* From the Department of Pediatrics and Contagious Diseases, University of 
Michigan Hospital. 
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When a culture from the nose or throat in a case of diphtheria is 
examined hourly after incubation, it is usually found that up to the 
tenth or eleventh hour no polar granules can be seen. The bacilli 
are all of the solid forms. About ten hours after incubation, small 
polar granules can be seen in a few of the bacilli. Then the number 
of organisms with polar granules increases rapidly, and the individual 
granules, also, become larger. After twenty-four hours, involution 
forms appear, and other organisms override the diphtheria bacilli. 
Occasionally, polar granules are not observed until twenty-four or 
even thirty hours after incubation, but this is very uncommon. 

Unquestionably, the bacteriologic diagnosis of diphtheria is sim- 
plified by a stain which reveals the polar granules the clearest, and 
differentiates the morphologic and tinctorial characteristics of these 
organisms. 

The Polar Granules—The diphtheria bacillus is one of a group ot 
bacilli which, when treated with certain stains, shows various granules 
within the cell. These granules are designated as polar or meta- 
chromatic granules ; the latter term being used because of the fact that 
they can be made to stain a different color from the substance of the 
cell body. 

The nature and function of these granules is not definitely known. 
This is, probably, because the granules are not of the same character 
in all bacilli containing them. Meyer’ has shown by microchemical 
reactions that some of these granules are fat or lipoid, some carbo- 
hydrate and others protein in nature. This may account for the vary- 
ing views of their physiologic function (reserve food supply, centro- 
somes, indicators of virulence, etc.). 

The nature of the polar granules is of interest, particularly, as 
little is known concerning them. A number of specimens of the diph- 
theria bacillus, in pure culture, obtained from active clinical cases, 
were stained with sudan II], Lugol’s solution and with an acid soluy 
tion of methyl green which is a specific dye for chromatin.? From this 
investigation, one would determine whether the granules were com- 
posed of fat, carbohydrate or chromatin. The sudan III series were 
entirely negative.* Staining with Lugol's solution was _ negative. 


1. Meyer: (Flora 86:428, 1889.) Abstr. in Centralbl. f. Bakteriol. 6:339, 
1900. Zweite Abteilung. 

2. Lee’s Vade Mecum, Ed. 6, 1905, p. 196. 

3. It is a question whether this stain can be accepted as of equal value in 
the recognition of fat in micro-organisms and in tissue sections. It was intro- 
duced by Dorset (New York M. J. 69:148 (Feb. 4) 1889) as a specific stain for 
the tubercle bacillus which is known to contain fat. But Cowie (New York 
M. J. 71:16, 1900) has shown that because of the many varieties of sudan III, 
all of which do not possess the power of staining the tubercle bacillus, it can- 
not be relied on for this purpose. 
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Staining the fresh, unfixed diphtheria bacilli with an acid solution of 
methyl green was positive, showing that the granules are chromatin 
in nature, and that they are richer in chromatin than is the body of 
the bacillus. 

That these granules are composed of chromatin is further shown 
by their reaction to acid and alkaline solutions. When the unfixed 
bacilli are treated with a weak solution of a mineral acid (HCI 0.1 per 
cent.) their stainmg reactions are unaffected. On the other hand, when 
they are allowed to remain unfixed in a weak solution of an alkali 
(KOH 1 per cent.) for some time, the polar granules stain poorly. 
Chromatin is soluble in weak alkalis, but not in weak mineral acids.‘ 
The results of these few experiments show that the polar granules of 
the diphtheria bacillus contain chromatin, but do not aid us in deter- 
mining their physiologic significance. 

Metachromasia—The diphtheria bacillus affords a valuable and 
instructive medium for studying this phenomenon. Very early in the 
use of Loeffler’s methylene blue, it was noted that there were granules 
in some of the diphtheria bacilli which stained purplish red against a 
blue background. This phenomenon did not occur when a watery or 
alcoholic solution of pure methylene blue was used. 

The phenomenon of metachromasia is an interesting one. There 
are three main theories to explain it: (1) That it is a specific chemical 
reaction; (2) that it is an optical phenomenon; (3) that it is due to 
impurities in the dye. Proof for the last theory was accidentally 
encountered in working with the various dyes. The sample of methyl 
green used gave a metachromatic reaction with the diphtheria bacillus, 
the polar granules staining red and the cell body blue. Methyl green 
is a metachromatic stain only when it is impure. It usually contains a 
small amount of methyl violet, as can be demonstrated easily by the 
purity test described by Mayer.° When the sample used, at first, was 
tested, it was found to be impure. Another lot of the dye, obtained 
from a different firm, gave absolutely no metachromatic reaction with 
the diphtheria bacillus, and this brand was found to be pure. 
Michaelis® has shown that the metachromatic properties of methylene 
blue are due to methylene azur, which is an oxidation product of 
methylene blue and a red dye. Pure methylene blue is not meta- 
chromatic. Oxidation is favored by adding alkalis, as in Loeffler’s 
alkaline methylene blue and Unna’s polychrome methylene blue and 


4. Lee’s Vademecum, Ed. 6, 1905, p. 348. 
5. Mayer (Mitth. Zool. Stat. Neapel 12:313, 1896) : Quoted by Lee, p. 195. 
6. Michaelis: Centralbl. f. Bakteriol. 29:763, 1901. 
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also by boiling methylene blue with an alkali. Michaelis makes a 
polychrome or metachromatic methylene blue by boiling the dye with 
weak caustic soda and then acidifying with sulphuric acid. 

Other metachromatic dyes have not been investigated as to their 
purity, but it probably could be shown that they all owe their valuable 
properties to slight amounts of impurities. In fact, this is a very 
well known belief. It explains why some lots of dyes give beautiful 
staining réactions while others are very unsatisfactory. A meta- 
chromatic dye can be obtained by mixing two pure dyes together. 
When methylene blue and basic fuchsin are combined in an acetic acid 
solution, a very sharp metachromatic reaction can be obtained. The 
polar granules stain red and the cell body blue. This suggests that, 
although there is chromatin in both the cell and the polar granules, 
there is some chemical or physical difference between the two. 

Acid and Alkaline Dyes—Acid and alkaline solutions of the vari- 
ous coal tar dyes have been used to stain the diphtheria bacillus. Good 
results have been obtained by both methods. The acid solutions, as a 
rule, have been the most popular for the reason that a sharper diffe1- 
entiation between polar granule and cell body is thus obtained. Solu- 
tions of basic fuchsin, methylene blue, methyl violet, gentian violet, 
crystal violet, methyl green and pyronin were made up with water in 
the proportion of 1 to 1,000. When these dyes were made very 
strongly acid with acetic acid, the polar granules stood out distinctly, 
and the cell body was practically unstained. By diminishing the acidity 
a point was reached where the polar granules stained intensely, and 
the cell body stained well, although of a lighter shade than the polar 
granules. Even with a neutral solution of these dyes, the polar 
granules stained a deeper shade than the cell body, but the differentia- 
tion was not so good. A fairly good differential stain for diphtheria 
can be obtained with any of these dyes in the proportion of dye 
0.1 gram, glacial acetic acid 3 c.c., distilled water 100 c.c. However, 
with a pure dye there is no metachromatic reaction. 

A further differentiation is seen in the chemical nature of the polar 
granule and the cell body by the difference in the intensity with which 
they take the stain, when treated with an acid solution of a basic aniline 
dye. This sharp differentiation of the polar granule with acetic acid 
suggests that the chromatin in the polar granules must be relatively 
more abundant than in the cell body. 

Stain for Diphtheria Bacillus—These observations would seem to 
show that the best stain for the recognition of the diphtheria bacillus 
would be a weak solution of a metachromatic dye acidified with acetic 
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acid. In trying the various metachromatic dyes,’ I found that kresyl- 
echt-violet with methylene blue was the most satisfactory in the follow- 
in proportions: 


Kresylecht-violet .............. 0.07 gr. 
Methylene blue ............... 0.1 gr. 
Gioeleh acetic atid. ...... 0005 3.00 gr. 
MEE inca dcuenctaeedienaweun 100.00 gr. 


Dissolve the dye in the acetic acid and water solution, and filter. 
The stain keeps well. In making the preparation, a modification of 
Ponder’s® technic was used: To a drop of water on a cover glass, make 
a smear of the growth with a platinum wire. Dry gently over flame. 
Place one drop of the stain on the cover glass. Allow it to remain for 
from one to two minutes, and then shake off the excess of stain. Place 
a drop of water on the cover and make a hanging mount with a well 
slide. The preparation can be sealed with the excess of water. The 
polar granules are purplish red and the cell body is greenish blue. The 
Hoffman bacillus stains a light greenish blue. Most of the other organ- 
isms stain very lightly, excepting a few strains of cocci. The hanging 
drop method makes the organisms appear much larger than they do 
in the ordinary preparation; a single bacillus is easily seen and differ- 
entiated from the surrounding organisms. 

The stain can be used with the usual slide method. The polar 
granules by this method are purplish red and the cell body is light blue, 
and the contrast is a little better. This stain is the most success- 
ful I have used in searching for diphtheria bacilli in a throat smear 
preparation. Smears can be made directly on a slide or cover glass, 
or, better, an emulsion of the membrane with water can be made on a 
slide and a portion of this transferred to a cover glass and stained in 
the usual manner. The hanging drop method can be used for other 
organisms. 

In presenting this new stain for the diphtheria bacillus, emphasis 
is not placed so much on the stain itself as on the principles involved, 
the principle of metachromasia, the nature and function of the polar 
granules and the value of the acid solutions of dyes. With a knowl- 
edge of these principles, anyone can make for himself a satisfactory 
differentiating stain for the diphtheria bacillus with whatever dyes he 
has at hand. 


I am indebted to Dr. D. M. Cowie for his kindly criticism and help in pre- 
paring this paper. ; 


7. The stains used were purchased from Eberbach & Son, Ann Arbor, Micli. 
8 Ponder: Lancet 2:.22, 1912. 
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THE ANTISCORBUTIC PROPERTY OF FRUITS * 


I. AN EXPERIMENTAL STUDY OF DRIED ORANGE JUICE 


MAURICE H. GIVENS anno HARRY B. McCLUGAGE 
ROCHESTER, N. Y. 


INTRODUCTION 


For a long time it has been known that green vegetables and the 
juice of certain fresh fruits protect man against scurvy. These 
materials have been shown to be potent not only in a curative way, 
but also as preventive agents. Of the whole list of foods which pro- 
tect against this deficiency disease, orange juice stands out as the most 
effective according to the evidence available at this time. The orange, 
because of its strong antiscorbutic property, deserves a place in the 
list of essential foods. To some extent, however, the use of this fruit 
is a problem in economics. If any means can be found of preserving 
orange juice so that it will still retain its original property, it is highly 
probable that this valuable food can be marketed at a price within the 
reach of all classes. 

Any attempt made to conserve the citrus fruits as well as vege- 
tables is decidedly worth while. The annual yield in this country of 
oranges, lemons and grapefruit is very large. The annual loss of these 
products is likewise large, because there is a lack of satisfactory 
methods of preservation. Of course, the by-products, such as oil of 
lemon, citric acid, etc., compensate for this loss to some extent. It is 
also true that the best, the really ripe fruits, technically called “drops,” 
never reach the market because they cannot be packed satisfactorily. 
If this wastage can be stopped, it ought to result in making orange juice 
available to more homes. We believe this can be accomplished by 
dehydration. 

Chick and her associates recently reported the results of an investi- 
gation of the antiscorbutic value of limes, lemons,’ and the raw juices 
of some root vegetables.2 These workers studied the above named 
materials “with a view to their adoption as an adjunct to the dietary 
of infants.” Their experiments were conducted on guinea-pigs and 
monkeys, animals particularly susceptible to scurvy. From their 
investigations it is evident that the fresh juice of the lemon has a 
potency about equal to that of the orange. By volume comparison 


*From the Department of Physiology, University of Rochester. 
1. Chick, H., Hume, E. M., and Skelton, R. F.: Lancet 2:735, 1918. 
2. Chick, H., and Rhodes, M.: Lancet 2:774, 1918. 
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they found fresh lime juice to be only about one fourth as active as 
lemon juice. Lime juice preserved with either rum or alcohol and 
salicylic acid was found to be useless as antiscorbutic material. They 
state that “experiments with preserved lemon juice are still in progress, 
but give promise of better results.” Fresh orange juice was found to 
be about ten times as active as fresh grapes. Raw swede juice was 
very potent, almost equivalent to orange juice; raw carrot juice was 
a weak antiscorbutic; the raw juice of beet roots afforded only slight 
protection to the experimental animals. These investigators also 
demonstrated that cow’s milk contains very little of the antiscurvy 
vitamine, and that the amount present in milk is reduced by heating 
or drying.® 

Methods of preserving food ought to be defensible from a physi- 
ologic standpoint. In experiments already reported, we have supplied 
ample evidence that cabbage* and tomatoes,® dried under certain con- 
ditions, retain some of their antiscorbutic property. Notwithstanding 
the fact that desiccation does not entirely destroy the antiscorbutic 
property of these two foods, it is questionable whether they could be 
incorporated satisfactorily into an infant’s diet. The orange, however, 
is more readily adapted for use in infant feeding, and we have, there- 
fore, determined the effect of desiccation on the antiscorbutic potency 
of this fruit. We believe that the data submitted herewith warrant 
the conclusion that orange juice, dried in the manner described later, 
retains a great part of its antiscorbutic vitamin. 


EXPERIMENTAL 


It has been questioned whether scurvy in the guinea-pig is identical 
with the scurvy of man. Careful comparisons, however, disclose the 
following facts: (1) The disease can be produced in either man or 
the guinea-pig by the same type of diet. (2) The symptoms are iden- 
tical, with the exception that hemorrhages of the gums are not always 
present in guinea-pig scurvy. (3) The postmortem findings are the 
same in both species. (4) Finally, in both instances a cure can be 
effected by the same method of treatment. Although hemorrhagic 
gums do not occur constantly in guinea-pigs, receding gums and loose 
molars are commonly found. We have, therefore, chosen the guinea- 
pig as the experimental animal. 


Diet—To produce scurvy in the guinea-pig we use a basal diet 
which appears to be satisfactory in every respect, except for its 
deficiency in the antiscorbutic vitamin.* This basal diet is made of soy 


. Chick, H., Hume, E. M., and Skelton, R. F.: Biochem. J. 12:131, 1918. 
. Givens, M. H., and Cohen, B.: J. Biol. Chem. 36:127, 1918. 
. Givens, M. H., and McClugage, H. B.: J. Biol. Chem. 37:253, 1919. 
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bean flour, milk, yeast, paper pulp, calcium lactate and sodium chlorid. 
These substances are mixed thoroughly and dried down into a cake 
by means of hot air. This soy cake mixture contains adequate proteins, 
sufficient fat and carbohydrates, a liberal supply of inorganic salts, 
roughage in the form of pulped paper, and a considerable quantity of 
water and fat soluble vitamins. It cannot be criticized in respect to 
adequate proteins, sufficient inorganic salts, and water- and fat-soluble 
vitamins, as can the diet of oats and water,® which has been used 
extensively in producing scurvy in guinea-pigs. 

If this basal diet alone is fed to a guinea-pig, symptoms of scurvy 
appear in about twenty days. The wrists become swollen and tender. 
Unless curative measures are instituted, the animal will die in a week 
or ten days. At necropsy subcutaneous and deep intramuscular hemor- 
rhages, enlargement of the costochondral junctions, fragility at the 
epiphyses of the long bones, subperiosteal hemorrhages and loose 
molars are found. 

If the guinea-pig on the basal diet also receives a small daily supple- 
ment of either raw cabbage,‘ or raw or dried tomatoes,® or fresh orange 
juice, symptoms of scurvy will fail to appear. This same protection 
can also be obtained, as described later, with dried orange juice. 


THE DRIED ORANGE JUICE 


Orange juice dried on two different media by two different pro- 
cedures, has been used. The range of temperature was different in 
the two cases. The product A was dried by means of hot air in a 
specially constructed drier,® as follows: The juice was expressed from 
the oranges and strained through several layers of cheese cloth. No 
pressure was used and a clear filtrate was obtained. The latter was 
puf into small shallow dishes in 100 c.c. portions, and concentrated to 
about two thirds the original volume, at a temperature of from 55 to 
60 C., in the drier. Soy bean flour, which had been heated under 
20 pounds pressure for one-half hour was then added in the proportion 
of 12 gm. to 100 cc. original juice, and mixed thoroughly. This 
mixture was returned to the drier and kept there at from 55 to 60 C. 
until it was dry. The drying process was interrupted at the end of 
each day. Details regarding the drying are given in Table 1. 

The product MS * was dehydrated by the Merrell-Soule Company 
according to the procedure outlined in their patented process for 
making milk powder. According to a description of the patent, the 


6. Holst, A., and Frolich, T.: Ztschr. f. Hyg. 72:1, 1912; 75:334, 1913. 

* This orange juice (MS) was prepared for us by the Merrell-Soule Com- 
pany, Syracuse, N. Y., at the suggestion of Prof. John R. Murlin, in his 
capacity as director of the section of Food and Nutrition, Medical Depart- 
ment, U. S. Army. 
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fluid to be dried is dehydrated in a heated chamber which has forced 
through it a current of air previously heated by passing over steam- 
heated radiators. Before entering the chamber, the temperature of 
which averages from 75 to 80 C., the hot air is filtered through 
absorbent cotton. By this process, the material to be dried is subjected 
to moist heat for a very short time only. By means of a pump, the 
liquid to be dried is forced into the heated chamber as a fine spray, and 
is dried almost instantaneously. A resulting dry powder drops to the 
floor and remains exposed to the temperature of the room for an hour 
or two at the most. In the preparation of our samples of MS, the juice 
was pressed from the oranges, strained, mixed with corn syrup, and 
dried according to the above procedure. Details are given in Table 1. 


TABLE 1.—Detaits or DryinG AND FEEDING THE ORANGE JUICE 








Date Started Date Finished Duration of Temperature 
Number Date Dried Feeding Feeding Drying of Drying 
Dried orange juice A 
29 (1) 


8/20/18 10/15/18 11/16/18 50 hours 55-60 C. 
96 10/25/18 11/17/18 12/23/18 63 hours 55-60 C. 
154 11/30/18 12/24/18 2/ 5/19 36 hours 55-60 C. 
AandB 
199 1/28/19 a) (eee 50 hours 55-60 C. 
Dried orange juice MS 
1 11/ 1/18 11/ 5/18 2/19/19 ° 75-80 C. 








* The orange juice was dried almost instantaneously. Some of the dried powder remained 
in the drying chamber as long as one and one quarter hours, the duration of the “run.” 
(Description of the process is given on the preceding page.) 


GENERAL PROCEDURE AND METHODS 


Before starting any experiment, healthy young guinea-pigs about 
eight weeks old were fed on a mixed diet containing plenty of green 
stuffs. Each animal was kept in a separate metal cage. At approxi- 
mately the same time each day, weighed amounts of the basal food 
were offered in individual cups. The limited supplement of dried 
orange juice was moistened with water and fed as a paste in the case 
of product A. The dried product MS was dissolved in a minimum 
amount of water, about a gram of heated soy flour was added to pre- 
vent spilling, and the mixture was offered to the animals in this form. 
The food dishes were clamped into wooden blocks, so that the animals 
could not overturn the receptacles. The animals had free access to 
plenty of tap water at all times. They were examined daily for 
swollen and tender joints, and were weighed every other day. By this 
procedure the first appearance of the specific symptoms was noted. 

When an animal died, a necropsy was performed at the earliest 
possible moment. In those cases where it was apparent that the guinea- 
pig could survive only a short time longer, anesthetization was resorted 
to and an examination made at once. A diagnosis of scurvy in a 
living animal was based on the external clinical symptoms. In case 
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of death this was verified by a necropsy. Of course, in those cases in 
which a cure was effected by the administration of an antiscorbutic, 
scurvy was diagnosed by the external manifestations and confirmed 
by post-mortem examination of controls. The results are shown in 


Table 2 and Figures 1 to 4. 


TABLE 2.—SHowWING THE RESULTS OF THE FEEDING EXPERIMENTS 








| 





























Weight, | Duration (in 
Gm. Days) until 
Group and =e =z Cause of 
Diet = + EF Be Death Remarks 
Z E B35 25 
Ziai8/. |-eg « | SE 
sisi t Se ionS = | BS 
S = = & omc s KE 
5 | a & & 
No.1-Soy diet 391 262 335 234 15 23 23 Seurvy 
alone 302 232 | 280 | 218 14 20 20 Seurvy 
302 206 330 © 270 a 80 80 Nephritis ?.... )No signs of scurvy 
No.2—Soy diet 303 230 | 350 285 os 64 64 Tuberculosis at necropsy 
and dried _ or- and Pneum. 
ange juice MS 304 288 336 285 ‘a es BD hissccovevecieens Never any external 
305 274 | 386 285 ae a BP. ‘hcctarseusexkewals § signs of seurvy; 
transferred 
306 76 304 | 222 re 42 42 Pneumonia... No signs of scurvy 
at necropsy 
No.3—Soy diet 313 188 362 362 28 ae i. Sat sncakecanadouts 
and a deficient? 325 198 406 406, 18 ‘. en Ere Cured of scurvy with 
antiscorbutic 3382 156 | 270 | 270) 13 ate BSc aiciasne woe cee dried orange juice 
supplement until 350 176 217 | 185 | 16 Bs OE BSR ae MS; transfered to 
scorbutic then 353 158 206/190 15 - fe PERE Re ere erane other experiments 
dried orange 356 172 204 180 16 we ME? Nvosaeshessenses 
juice MS 
No.4—Soy diet 28 195 466 466) 19 “e WO Nes cciciepacewrbes Cured of seurvy with 
and dried _ or- increased dose of‘‘A”’ 
ange juice A 286 160 428 418' 18 oP DEP. (esiesscetancveaa Cured of seurvy with 
increased dose of‘A”’ 
. (see charts) 
287 166 190 130 18 26 26 | Seurvy........ Failed to respond to 
fresh orange juice 
288 172 445 445 18 ee BEE Nvexdaxngecmexes Cured with 3 ¢.c. fresh 
orange juice daily 
RESULTS 


Control Experiments——By reference to Group 1, it is seen that if 
an animal is placed on the basal soy diet alone, it develops unmistakable 
signs of scurvy in about three weeks or less. These signs are swollen 
and tender joints, in a short time a marked drop in weight, and some 
loss of appetite. The animals develop seurvy on a diet satisfactory 
for the rat and pigeon.*’® Unless the diet is supplemented with an 
antiscorbutic agent, death will soon follow. 

Experiments with Dried Orange Juice-—Orange juice dried by two 
different procedures has been used as both a preventive and curative 
agent. Group 2 demonstrates the preventive action of dried orange 
juice MS. This material, dissolved in a small amount of water, was 
added to about 1 gm. of heated soy bean flour and fed to the guinea- 
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pigs. The dose of 1 gram of dried material was equivalent to 3 c.c. 
of fresh orange juice and has afforded animals protection for 100 
days. Had the orange juice not been an antiscorbutic, the animals 
would have succumbed to scurvy in about three weeks. The preventive 
action of orange juice, desiccated according to the procedure applied 
to sample MS is, therefore, positively demonstrated. Some of the 
animals died from other causes at various times during the experi- 
ment, but in none of them were any macroscopic lesions of scurvy 
demonstrable. 
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Fig. 1 (Group 1).—These experiments show that if ‘a guinea-pig is placed 
on a diet consisting of heated soy bean flour, milk, yeast, paper pulp, sodium 
chlorid and calcium lactate, the animal will develop symptoms of scurvy within 
a very short time. This diet contains enough of adequate proteins, inorganic 
salts, and fat-soluble and water-soluble vitamins for growth and maintenance 
of white rats. The paper pulp affords sufficient bulk to avoid constipation. On 
this basal diet, one guinea-pig showed definite signs of the disease on the four- 
teenth day and the other on the fifteenth day. Both animals died in the course of 
ten days after showing scorbutic manifestations. At necropsy typical lesions 
of scurvy were found. 


That the dried orange juice MS will serve also as a curative is 
shown by Group 3. These animals were on the basal “soy cake” diet 
and a supplement deficient in antiscorbutic vitamin. With one excep- 
tion, No. 313, the animals showed signs of scurvy in the usual length 
of time. At this juncture the supplement was changed to 1 gm. daily 
of dried orange juice MS. The guinea-pigs responded to this treat- 
ment in a very short time. The symptoms of scurvy subsided, the 
animals became lively, they began to eat better, and increased in 
weight. The dried orange juice MS cured the guinea-pigs of scurvy 
and protected them from a recurrence. 
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Group 4 covers a series of experiments on dried orange juice A. 
These animals demonstrated the fact that some of the antiscorbutic 
property of the orange juice can be destroyed by drying. The guinea- 
pigs in this series were put on the basal diet plus a daily supplement 
of 1.5 gm. of dried orange juice A, equivalent to 6.25 c.c. of fresh 
juice. There was not enough antiscorbutic vitamin in this amount of 
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Fig. 2 (Group 2).—These experiments of the preventive type demonstrate 
the antiscorbutic potency of dried orange juice MS. Each animal received 
daily 1 gm. of the dried material equivalent to 3 c.c. of the fresh orange 
juice. All of the guinea-pigs were protected against scurvy. With two excep- 
tions the animals died at different periods from other causes. They there- 
fore served as controls for postmortem examinations at twenty-day intervals 
after the first forty days. In none of these animals were any macroscopic 
lesions of scurvy detected. In all cases, about 1 gm. of heated soy flour was 
added to the orange juice solution. With this amount of flour and the sugar 
base of this dried orange juice sample, the food intake offered was about 
the same as in Group 4. The animals always consumed all of the supplement, 
but did not eat all of the basal diet. It is for the latter reason probably that 
the animals did not grow as rapidly and consequently do not show as smooth 
curves as in Group 4. From these experiments we conclude that orange juice 
dried according to the procedure for sample MS retains for at least 100 days 
a very significant amount of antiscorbutic vitamin. 


the dried orange juice to protect against scurvy. Accordingly, the 
animals developed unmistakable symptoms of the disease in a short 
time. The dose was then doubled. The animals on the increased 
amount of supplement recovered from the scurvy and were protected 
for more than 100 days during the remainder of the experiment. 
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DISCUSSION 


It has been demonstrated that a diet may be satisfactory in every 
respect for one species, yet not necessarily so for all. If a mixture 
containing heated soy bean flour, milk, yeast, paper pulp, sodium 
chlorid and calcium lactate is dried into a cake and fed to young rats, 
they will grow according to the normal rate. If this dried “soy cake 
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Fig. 3 (Group 3).—These curves show the curative action of dried orange 
juice MS. The guinea-pigs in this series either were receiving supplements 
deficient in antiscorbutic vitamin or were refusing to eat the supplement 
offered. Accordingly scurvy (S) developed anywhere from the fifteenth to 
the thirtieth day. At once, or very shortly after the appearance of scorbutic 
manifestations, each animal received daily 1 gm. of dried orange juice MS. 
In the course of a few days the swollen joints began to diminish in size, the 
tenderness subsided, the animals became lively, they ate better, began to grow, 
and the scurvy was cured (O.K.). Guinea-pigs 332, 313, and 325 were carried 
for thirty-one, thirty-seven and forty-one days, respectively, after scurvy was 
cured, without showing any indication of a recurrence. At this point the 
animals were used for other experiments. Guinea-pigs 350, 356 and 353 were 
only carried on the dried orange juice to the point of recovery, when they 
were used otherwise. Experience with the first named animals, as well as 
with the preventive experiments with the dried orange juice, warranted 
such action. 


mixture” is fed to grown pigeons, the birds can be maintained in 
apparently perfect health for an indefinite period.© However, such 
results cannot be obtained by feeding this diet to young guinea-pigs.* ° 
On the contrary, the guinea-pig on the soy cake mixture alone will 
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Fig. 4 (Group 4).—These curves serve to illustrate the value of dried orange 
juice A. At the beginning of the experiment each animal received the regu- 
lar allotment of basal soy cake and 1.5 gm. of dried orange juice A. In this 
connection, cognizance must be taken of the fact that sample A was dried 
on soy bean flour heated at 20 pounds pressure for thirty minutes. These 
animals therefore received this additional food intake; however, it is without 
apparent effect on the development of scurvy. In the 1.5 gm. of material 
there was dried orange juice equivalent to 6.25 c.c. of fresh orange juice. This 
quantity of dried material was insufficient to prevent scurvy (S). Beginning 
three days after the appearance of scorbutic symptoms, animals 285 and 286 
were given 3 gm. of the dried orange juice (3 gm. A). They responded at 
once to this treatment, were cured of scurvy, grew to be large animals, and 
were protected against a recurrence during the remainder of the experiment— 
a period of more than five times as long as that. in which they developed 
the disease. 

Guinea-pigs 287 and 288 were transferred to a supplement of fresh (Fr.O.J.) 
instead of more dried orange juice. Three cubic centimeters of fresh juice 
cured animal 288, but 287 failed to respond. The failure with animal 287 
on fresh orange juice is to be attributed to the type of experiment. We 
have had the same thing happen in several instances in using dried orange 
juice MS as a curative. The variables in this type of experimentation are 
the judgment of the investigator and individual differences in animals. The 
superiority of the preventive over the curative type of experiment has been 
clearly set forth by Chick and Hume.’ Seventy-five days after beginning the 
dose of 3 gm., a reduction to 2 gm. was made. The object was to try to dis- 
cover the minimum dose of this material. Unfortunately, two of the animals, 
285 and 286, developed signs of a pneumonia, and were eliminated from the 
experiment. While animal’ 288 has been protected, judging by clinical mani- 
festations, for thirty-six days by the 2 gm. dose, one animal protected for a 
period of thirty-six days does not warrant a conclusion, because the previous 
dose of 3 gm. may have been sufficient for a possible storage of antiscorbutic 
vitamin. The drop in weight at the peak of the curves is concomitant with 
refusal to eat all the basal ration. 


7. Chick, H., and Hume, M.: Tr. Soc. Trop. Med. and Hyg. 10:141, 1917. 
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develop symptoms of scurvy, finally die, and at necropsy show lesions 
comparable to those found in scurvy of man. We are therefore left 
to conclude that the guinea-pig is an animal especially suitable for an 
experimental study of the antiscorbutic vitamin, just as the rat and 
pigeon are suitable for investigating the vitamin called water-soluble B. 
Because the guinea-pig and the rat differ in respect to the manner in 
which they respond to the same synthetic diet is no reason to assume 
that we must have different standards of nutrition for man. On the 
other hand, it simply means that there is always need, as recognized 
by some, of corroborating results obtained on other species by observa- 
tions on man when it is possible. 

In the experiments here reported it is demonstrated that experi- 
mental scurvy in the guinea-pig can either be averted or cured, as the 
case may be, by the use of a small amount of dried orange juice. The 
size of the dose necessary to accomplish this depends on the manner 
in which the orange juice is dried. With the product MS, which was 
dried almost instantaneously by means of hot air, a dose equivalent to 
3 c.c. of fresh juice was sufficient as a curative or preventive. With the 
material A, which was dried with hot air and required about fifty hours 
for desiccation, the dose equivalent to 6.25 c.c. of fresh orange juice 
was not adequate to prevent the onset of scurvy. When the dose was 
doubled, the animals were cured of scurvy and protected against a 
recurrence. It therefore seems that the method which subjects the 
orange juice to the least exposure to moist heat is the best. 

The value of the final dried product may be influenced by the 
range of temperature during the drying as well as the duration of the 
drying. The sample A was desiccated at a temperature of from 55 to 
60 C.; the sample MS was desiccated at a temperature of from 75 to 
80 C. The former was subjected to the above temperature on an aver- 
age of fifty hours; the latter was dried almost immediately. In the 
method for making the product MS, the juice is forced into the drying 
chamber as a fine spray. The suggestion has been made to us that the 
spray being so fine, and the evaporation around the particles being 
almost instantaneous, the material is kept cool by the evaporation. 
It is conceivable that exposure to a temperature of from 55 to 60 C. 
for a long time is more destructive than exposure to from 75 to 80 C. 
for a very short time. We have been confronted with the same 
question in some of our other work.* 

In work with material of the nature of vitamins, statements cannot 
be made with mathematical exactness, as can be done for inorganic 
compounds. For example, one can determine with a very high degree 
of accuracy the amount of chlorids in a given volume of orange juice ; 


8. Unpublished data. 
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but the amount of antiscorbutic vitamin in the same fluid can be esti- 
mated only relatively and by physiologic methods. In the case of 
sample A, a dose equivalent to 6.25 c.c. of fresh orange juice would 
not prevent scurvy, whereas double this amount effected a cure and 
protected the animals. Three c.c. of fresh orange juice will protect 
an animal. It is evident, then, that some of the antiscorbutic vitamin 
was destroyed in the product A, but exactly how much cannot be 
stated. Some of the vitamins may have been destroyed in the case 
of sample MS. The dose of dried material equivalent to the dose of 
fresh did protect the animals, but just what dosage of fresh juice 
is the minimum per kilo body weight is not known. No doubt there 
are slight individual variations. Chick and Rhodes? have brought 
out this point clearly with fresh orange juice. They found that 1.5 c.c. 
daily of fresh orange juice afforded slight protection, scurvy appearing 
in two cases out of four, while 3 c.c. daily of the same juice afforded 
more complete protection. By the present method of study a large 
destruction of antiscorbutic vitamin can be detected, whereas a small 
destruction cannot. It is for this reason that we conclude there may 
have been some destruction even in the case of product MS, and there 
certainly was in the case of product A. 

The question of ageing is one that cannot be overlooked. Will a 
dried substance which is active as an antiscorbutic retain that property 
for any length of time? After three months storage, the material A 
contained enough vitamin in a dose equivalent to 12.5 c.c. fresh orange 
juice to protect the animals. The dried orange juice MS was still 
active in the original dosage after three and one-half months. On 
account .of the method by which the antiscorbutic property is deter- 
mined, it cannot be stated positively that none of the antiscorbutic 
vitamin suffered a spontaneous disintegration. In storing our material, 
no extra precautions, other than to keep the bottle closed at all times, 
were taken. In the future we expect to report whether or not the dried 
material is active after a long period of storage. 

Pitz® has offered experiments to show that sugars, particularly 
lactose, are beneficial in scurvy. He believes the amelioration to be 
due to the fact that they lead to the establishment of acidophilic bac- 
terial flora. He argues that the ordinary putrefactive flora are destroyed 
by the acid, and there is therefore a lessened absorption of toxic pro- 
ducts. Cohen and Mendel,”® and Harden and Zilva™ have repeated 
Pitz’s experiments with lactose and some other sugars, and have been 
unable to confirm his results. On the basis of this evidence we do not 
feel that any antiscorbutic potency can be attached to the sugars 








9. Pitz, W.: J. Biol. Chem. 33:471, 1918. 
10. Cohen, B., and Mendel, L. B.: J. Biol. Chem. 35:425, 1918. 
11. Harden. A., and Zilva, S. S.: Biochem. J. 12:270, 1918. 
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present in the dried orange juice MS. We recognize, of course, that 
the sugars serve as a source of energy, but for the present we do not 
care to consider from this standpoint the possible effect on the course 
of scurvy. 

If the dried orange juice retains a considerable part of its anti- 
scorbutic potency after long storage, then the possible uses of this 
material are numerous. As a safeguard in infant feeding, pasteuriza- 
tion of milk is advocated widely. The agitation for extension of pas- 
teurization, even to municipal control, is spreading daily. Hess’* and 
his co-workers have reported very striking observations on infants, 
which showed that scurvy resulted from the use of pasteurized milk. 
From experiments conducted on guinea-pigs, Chick and her associates* 
have shown that raw milk contains at most a very small content of 
antiscorbutic vitamin, and this amount is lessened by heating or drying 
the milk. For successful infant feeding, it therefore behooves us to 
supply additional antiscorbutic material. The dried orange juice lends 
itself as an easily obtainable, practically sterile antiscorbutic agent. 


SUMMARY 


Evidence is herein offered to the effect that orange juice can be 
dried so that it retains a significant amount of antiscorbutic vitamin. 
The most satisfactory process for drying orange juice is the one in 
which the temperature of drying is not unduly high and the duration 
of drying is very short. If orange juice is submitted to a temperature 
of from 55 to 60 C. for forty hours or more, a part of the antiscorbutic 
vitamin is destroyed. The dried orange juice investigated by us was 
active after three months’ storage. Whether it will retain its potency 
for an indefinite period remains to be determined. 

By desiccation of orange juice it is possible to save a large amount 
of fruit hitherto wasted. Through such conservation of a waste 
product, it ought to be possible to establish a price on dried orange 
juice which is within the reach of a great many people who cannot at 
present afford fresh fruit. 

It is suggested that the dried orange juice will serve as a convenient 
antiscorbutic for use in infant feeding, on polar expeditions, in the 
navy, and for soldiers during war. 


12. Hess, A. F.: Am. J. Dis. Child. 14:337 (Nov.) 1917. 








THE ACIDOTIC STATE OF NORMAL NEW-BORNS 


WITH SPECIAL REFERENCE TO THE ALVEOLAR CO, TENSION, ALKALI 
TOLERANCE AND ACETONURIA 


MAX SEHAM, M.D. 
Instructor in Pediatrics, University of Minnesota, Medical School 


MINNEAPOLIS 


The work of Ylippo, in 1914, was a stimulus to the study of this 
subject in new-borns. He claims to have found (1) that the human 
organism at birth is in a state of “physiologic acidosis”; (2) that the 
blood shows an “acidotic constitution” (he having found the Py of 
the blood to be as low as 6.58) ; (3) that the CO, dissociation curve of 
the blood of new-borns shows an acidosis (20 per cent. less than in 
adults), and (4) that the hydrogen concentration is uniformly higher 
than in adults. Of the many methods for determining acidosis, the 
two most accurate are, first, the chemical study of the blood, and 
second, the study of the CO, alveolar tension. The method for deter- 
mining the CO, alveolar tension is simple and in most conditions an 
accurate one for determining acidosis. So far as we know this has 
never been determined in new-borns. 

Alveolar air is the air which is in or comes from the alveolae of 
the lungs. As the exchange of CO, between the lungs and the blood 
takes place in the alveolae, the tension of the different gases in the 
alveolae (according to the law of diffusion of gases) will be practi- 
cally the same as in the blood. The percentage of CO, in the alveolar 
air is not quite the same in different individuals, but the average 1s 
about 5.6 for adults. This in terms of pressure is about 40 mm. 

Technic.—One hundred and fifty-one determinations were made 
on fifty babies. The youngest was one hour old, the oldest was 32 
weeks of age. The majority were from one day to one week old, and 
there were two premature babies, one of seven and one eight months. 
The effects of food and exercise (crying and struggling) on the CO, 
tension were studied. Of the various methods of obtaining alveolar 
air, it was necessary to choose the method most easily adapted to the 
new-born. 

Haldane’s method is, of course, impractical because with this the 
cooperation of the patient is necessary; the same objection applies to 
Lindhard’s method. Higgins’ modification of Plesch’s method is by 
far the most advantageous in working with new-borns. Instead of 
using the Hygeia nipple with rubber tubing over the mouth, as is sug- 
gested by Howland’ for infants, the pulmotor mask for new-borns 


1. Howland, J. H., and Marriott, W. McK.: Acidosis Occurring with Diar- 
rhea, Am. J. Dis. Child. 11:309, 1916. 
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which could be applied very snugly to the face, preventing any escape 
of air, was used. The principle of this method of collecting air is 
quite different from the Haldane. Instead of trying to obtain samples 
of air from the alveolae, by means of deep respirations, this method 
necessitates the rebreathing of a certain amount of air until it is in 
equilibrium with the air in the alveolae. The initial amount of air in 
the bag, the length of time for breathing, and the character of the 
breathing, must be considered, in order to determine the results 
accurately. The greatest difficulty met with in securing uniform read- 
ings was that the character and rate of breathing could not be 
controlled. 

The pulmotor mask has two brass tubes; the upper one is used to 
allow the baby to breathe through before beginning the experiment, 
after the mask has been put in place; the lower tube has a three-way 
valve and is connected to the football bag by another rubber tube. 
It is preferable to begin the experiment at the end of an expiration 
and to end it at the beginning of an inspiration, but this, of course, 
with new-borns is usually impossible. It was necessary to examine the 
air in the bag immediately because diffusion takes place very readily, 
and the readings are lower in the fourth and fifth specimens than in 
the first ones. 


TABLE 1.—DeEtTeERMINATIONS oF CO: ALVEOLAR TENSION OF 
NorMAL New-Borns 


(Time of Reading, 30 Seconds. Initial Air in Bag 150 to 250 c.c.; 
Average, 200 c.c.) 











Time of | Airin Time, Hal- Mar- 
No. | Date Day } Age Bag, See. dane riott Remarks 
C.e. Method Method 
1 | 12/18 9:30a.m.  3days | 150 30 24.6 22.0 | Cried twice before 
reading 
2 | 19/14 1:00p.m. | 2days | 150 _ 30 22.38 18.0 | Quiet 
3 | 12/14 1:10 p.m. 11 days 200 30 aeeon 18.0 Cried and struggled 
22.0 during reading 
4 12/14 1:20 p.m. 5 days 200 30 18.0 Cried ten times before 
22.0 but quiet during 
| reading 
h | 12/14 1:45p.m. | 5 days 150 30 19.0 Cried ten times but 
} 20.0 quiet during reading 
6 12/14 2:15p.m. | 8 days 150 me & wacms 22.0 Cried five times be- 
20.0 fore reading 
7 12/14 4:00p.m. | 3 days 150 30 18.0 Cried during reading 
20.0 
8 12/17 4:00p.m. | 6 days 150 30 23.0 Quiet 
| 25.0 
4 12/20 1:40p.m. | 7 days 150 30 32.08 25.0 Quiet 
34.32 27.0 
10 12/20 1:50 p.m. 10 days 150 30 25.36 25.0 Quiet 
| 24.62 23.0 
11 12/20 1:55p.m. | 4 days 150 30 28.35 220 | Quiet 
| 28.94 25.0 
12 12/21 10:30a.m. 8 days 150 30 35.06 33.0 
| 35.8 35.0 
13 | 12/21 11:45a.m. | 5 days | 150 30 35.8 20.0 
27.6 33.0 
14 12/21 1:30p.m. | 8 days 150 30 | 24.6 26.0 
| | 26.11 , 30.0 
15 12/21 1:45p.m. | 5 hrs. 150 30. | «22.30 | = =—20.0 












































44 AMERICAN JOURNAL OF DISEASES OF CHILDREN 
TABLE 1.—Determinations oF CO: ALVEOLAR TENSION OF 
NorMAL New-Borns—( Continued ) 
(Time of Reading, 30 Seconds. Initial Air in Bag 150 to 250 c.c.; 
Average, 200 c.c.) 
Time of Airin Time, Hal- | Mar- | 
No Date Day Age Bag, See. dane | iott | Remarks 
C.e. Method Method | 
23.87 20.0 
16 12/21 2:00 p.m. 3 hrs. 150 30 27.6 29.0 
28.3 30.0 
17 1/29 3:40 p.m. 4 days 150 30 32.08 22.0 
35.8 25.0 
18 1/29 4:00 p.m. 7 days 150 30 29.84 27.0 
26.8 30.0 
19 2/2 10:30 a.m. 2 mos. 150 30 35.8 35.0 
. 85.8 40.0 
20 2/2 11:15 a.m. 4 brs. 150 30 25.8 28.0 
26.11 30.0 
21 ie 9:45 a.m. 2 mos. 150 30 28.35 35.0 
21.63 32.0 
22 2/ 7 10:05 a.m. 1 day 150 30 27.6 28.0 
| 29.8 30.0 
23 | 2/9 | 12:10p.m. 2 mos. 150 30 37.13 25.0 
| 34.3 30.0 
24 | 2/10 1:00 p.m. 1 day 150 30 32.8 25.0 
31.3 22.0 
25 2/13 | 2:50 p.m. 2 days 10 30 22.8 20.0 
| 20.8 25.0 
% | 2/18 | 3:45 p.m. 7 days 150 30 29.8 20.0 Very quiet 
, 2 25.0 | Crying, struggling 
27 2/13 | 10:40 a.m. 1 day 150 30 | 22.38 | 
| 25.36 scoooe | Bleeder 
28 | 2/14 | 10:50 a.m. 5 days 150 30 |= 41.7 25.0 
42.5 300 
29 2/14 | 11:35 a.m. 8 days 150 30 39.5 25.0 
37.3 28.0 
30 | 2/14 | Noon 1 day 150 30 27.0 20.0 
| 22.0 20.0 
31 2/15 | 11:40 a.m. 8 days 150 30 35.06 25.0 
| 37.3 28.0 
32 | 2/15 | 11:40 a.m. 1 day 150 30 22.3 30.0 
| | 22.3 28.0 
33 | 2/15 | Noon 18 hrs. 150 30 = 
| 28.5 
3s | 2n7 | Noon 3days | 150 | 30 31.3 25.0 
29.8 27.0 
35 | 2/17 | 1:00p.m. 3 days 150 30 27.6 25.0 
| 26.8 
36} 2/17 | 1:30p.m. Sdays | 150 30 | 35.06 35.0 
35.06 
37 2/17 1:30 p.m. 1 day 150 30 |) (24.6 
22.8 20.0 
38 2/18 11:10 a.m. 2 days 150 30 =|) 39.5 
42.5 -+s.+. | Collapse 
39 2/18 11:30 a.m. 4 days 150 30 6 6| «6298 
| 29.8 25.0 
40 2/18 12:15 p.m. 2 days 150 30 |) (23.1 
Bee OeERs 1 cvcsuucs mie | 23.8 
41 2/19 12:45 p.m. 4 days 150 30 | 23.8 30.0 
| 23 32.0 
42 2/19 1:20 p.m. 4 days | 150 30 | 20.14 25.0 
| 922.8 30.0 
43 2/20 1:20 p.m. 9 days | 150 30 23.13 25.0 
/ eee Collapse 
44 2/23 1:45p.m. | 1 day 150 30 = 20.0 
45 2/25 3:00 p.m. 2 hrs 150 30 28.3 Too quiet breathing 
| 18.0— 
46 | 2:25 3:30 p.m. 3 days 150 30 a 30.0 
' 
47 | 2/25 4:00 p.m. lhr. | 160 30 | 26.11 
| 25.36 20.0 | 
48 2/25 4:30 p.m. 6 days 150 30 | ry | 
49 2/25 5:00 p.m. lday | 150 30 12.6 
| 20.0 15.0 | Very quiet 
50 2/25 5.15 p.m. lday | 1580 30 16.41 } 





20.0 | 


— 
a 
a 
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In Table 1, fifty readings were made on twenty normal new-borns. 
The time of reading was the standard 30 seconds, which is the time of 
circulatory cycle. The initial amount of air in the bag was 150 to 
250 c.c., the average being 200 c.c. This was taken according to 
Howland’s technic with infants. 

The babies were from one hour to two months old. It can be seen 
that the readings with Marriott’s method are lower than with Hal- 
dane’s. This may be because Marriott’s was done after Haldane’s, 
the CO, tension becoming lower on account of escape of air, from bag. 

The results by Haldane’s ranged from about 20 to 42 mm. The 
average reading was 30 mm. Readings were made at about the same 
time each day on the same babies and under the same conditions. 
From these fifty readings no conclusions could be drawn, the results 
varying too much. 


TABLE 2.—DEeETERMINATIONS oF CO: ALVEOLAR TENSION IN TWENTY 
NorMAL NeEw-Borns 


(Time of Reading, 30 Seconds. Air in Bag, 50 c.c.) 














Time of | Airin Time, Hal- 
No. Date Day Age Bag, Breath, dene Remarks 
C.c. See. Method 
3/9 7:00p.m. 5days | 50 30 35.0 a 
33.57 
2 3/9 5:20 p.m. 9days | 5B 30. | = 40.28 
40.28 
3 3/9 5:20 p.m. 5 days | SO 30 34.32 
| 36.33 
+ 3/8 5:15 p.m. 4days | BO 30 24.6 After; very quiet 
28.3 
5 3/8 5:00 p.m. 8 days | 50 30 31.33—? After 
40.28 
6 3/8 4:10 p.m. 4 days ww 30 42.52 After 
| 41.78 
7 3/8 1:00 p.m. 5 days 50 30 37.3 Before cried 
| 39.5 
8 3/8 12 Noon 5 days | BW 30 43.2 After struggled 
| 42.5 
9 3/7 2:30 p.m. 4 days | 5O 30 26.11 After cried 
28.35 
10 3/7 4:50 p.m. 7 days | 50 30 44.01 After quiet 
| 44.76 
11 3/7 4:40 p.m. 6 brs. 50 30 39.54 After cried 
40.28 
12 3/7 4:30 p.m. 3 days 50 30 37.3 After cried 
41.03 
13 3/7 2:00 p.m. 4 days 50 30 43.2 Before vomited, struggled 
44.01 
14 3/7 1:50 p.m. 7 days wO 30 41.03 
41.03 
15 3/7 1:10 p.m. 7 days 50 30 $1.3 Before cried 
37.3 
16 3/7 12:30 p.m. 3 days 50 30 36.5 After 
39.5 
17 3/7 12:10p.m. , 7 days 50 30 a After 
40. 
18 3/6 | i rr 50 30 41.78 Before quiet 
43.27 
19 3/6 1:10 p.m. 3 days 50 30 4 Before quiet 
20 8/5 12 Noon 5 days 50 30 38.70 | After quiet 
41. | 
21 8/5 11:15 a.m. 1 day 50 30 | ry After cried 
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TABLE 2.—DeterMinaTions or CO; ALVEOLAR TENSION IN TWENTY 
NorMAL NeEw-Borns—(Continued) 


(Time of Reading, 30 Seconds. Air in Bag, 50 c.c.) 














| 
Airin | Time,| Hal- 














Time of 
No. Date Day Age Bag, ‘Breath, dane Remarks 
C.e. Sec. Method 
22 3/5 10:00 a.m. 3 days 50 30 35.8 Before quiet 
37.3 
23 3/3 11:00 a.m. 1 day ww 30 | 44.76 Struggled after 
| 44.76 
24 3/4 5:00 p.m. 4 days 50 30 | «46.25 Before quiet 
47.00 
25 3/4 4:45 p.m. 1 day 50 30 42.5 Quiet before 
43.2 
26 3/4 4:00 p.m. 4 days ”) 30 45.5 
44.7 
27 3/4 3:30 p.m. 11 hrs 50 30 28.35 Barely breathed 
26.11 
28 3/3 5:15 p.m. 1 day 50 30 41.78 Before quiet 
42.52 
29 3/3 5:15 p.m. 3 days 50 30 40.28 After quiet 
37.3 
30 3/3 4:50 p.m. 3 days 50 30 32.08 After cried 
| 80.59 
31 3/3 4:45 p.m. 10 brs. 50 30 45.51 After quiet 
| 44.01 
32 3/3 9:50 a.m. 4 brs. 50 30 42.52 Before struggled very much 
| 43.27 
33 3/3 10:20 a.m. 50 30 | «638.09 Before cried very much 
| 87.8 
34 3/3 DUP GAE: | ssdasces 50 30 36.5 Before quiet, shallow 
35.8 breathing 
35 3/3 = ee 50 30 45.5 Before quiet 
45.5 
36 3/3 CP RM, | scksawcs 50 30 45.51 Before quiet 
45.51 
37 3/3 9:40 a.m. 3 days 50 30 43.27 Before quiet 
| 42.52 
38 | 3/2 3:00 p.m. 5 hrs 50 30 40.28 Before quiet 
36.55 
39 | 3/2 po a ree 0) 0 35.06 Before quiet; can’t explain 
} 29.89 after 
40 3/2 OS eee 0 30 41.28 Before cried 
44.01 
41 | 3/2 10:00 a.m. 1 hour O 30 38.7 
} 35.9 
42 | 3/2 10:00 a.m. | ..-.0+0. 50 30 22.3 Barely breathed 
43 3/1 6:30 p.m. 1 day nO 30 38.7 After 
40.2 
44 | 3/1 6:00 p.m. 4 days 50 30 42.5 Before struggled 
40.2 
45 3/1 6:00 p.m. 1 day 50 30 44.61 Before struggled 
| 40.28 
46 | 3/1 | 5:40 p.m. 1 day 50 30 43.27 Before cried very much 
| 40.28 
47 3/1 | 11:20 a.m. 1 day 50 30 42.52 Quiet 
39.54 
48 3/1 11:30 a.m. 1 day 50 30 32.08 Right after cried 
| 32.08 
Table 2 shows the results of forty-eight determinations on twenty 


normal new-borns were made. 
and the initial amount of air in the bag 50 c.c. 


The respiration time was 30 seconds, 


After the first fifty 


readings (Table 1) it was decided that the amount of air in the bag 
used for infants (Howland) was too large for new-borns, because 
very often associated with low readings there was practically no change 
in the contour of the bag during respiration, which meant insufficient, 
or no diffusion, of air in the bag, with air expired. Therefore, the 
lowest possible amount of air in bag was used. This was one bulb 


















TABLE 3.—Errect or Foop on CO: ALVEOLAR TENSION 
(Twenty-Five Readings, 30 Seconds; 50 c.c. in Bag.) 

















| } 
| Time of Air in Time, 
No. | Date | Day Age ae Sec. Before After Remarks 
| | C.e. | 
} 
1 12/11 | 10:30 a.m. 8 days 150 30 3Y 24.6 3Y 35.8 
26.8 35.8 
2 2/7 | 9:45 a.m. 2 mos. 150 3035.06 BY C58 OY 
10:30 a.m. 36.55 35.8 
3 2/9 12:10 p.m. 2 mos. 150 30 7 37.2 2” 35.06 
| 2:20 p.m. 35.06 
qd 2/27 | 5:45 p.m. 5 days 150 30 ly 37.25 ly 32.8 
6:15 p.m. 40.28 33.5 
5 2/28 , 2:50 p.m. 12 hrs. 150 30 lv 20.81 5Y 26.8 No food obtained 
| 6:45 p.m. | 22.38 24.6 
m 6 2/28 | 9:45 a.m. 11 hrs. 150 30 1¥ 25.36 1¥ 20.14 No gain in weight, 
| 10:15 a.m. 25.36 18.65— very quiet 
7 2/28 | 16:00 a.m. 3 days 150 30 1Y 18.65 1¥ 18.65 Very quiet, 7th 
10:30 a.m. 15.66 20.14 mo. premature 
8 2/28 | 10:10 a.m. 3 days 150 30 lv 26.11 3Y 23.13 Very quiet, 8th 
| 10:45 a.m. 26.11 25.36 mo. premature 
9 3/1 | 9:45 a.m. 12 hrs. 50 30 2” 32.08 BY 25.3 No gain in weight, 
10:30 a.m. 37.3 30.5 nursed 
10 «3/1 | 5:45 p.m. 7 days 50 | 30 1% 35.06 1% 30.59 Cried very much 
| 6:30 p.m. 35.06 32.08 
ll 3/2 | 9:50 a.m. 2 days 150 30 1Y 22.38 1Y 29.84 
10:10 a.m. 21.68 25.36 
12 3/2 9:55 a.m. 24 hrs. 150 30 Y 38.7 3 22.38 
3:00 p.m. 35.9 25.36 
13 3/3 9:40 a.m. 3 days 150 30 lv 30.59 12Y 26.11 
5:15 p.m. 30.59 32.82 
14 3/3 9:40 a.m. 3 days 50 30 1 42.52 12¥ 40.28 
5:15 p.m. 43.27 37.30 
15 3/4 9:50 a.m. 5 brs. 50 30 1¥ 38.7 TY 27.6 
3:40 p.m. ° 37.3 25.6 
16 3/5 9:50 a.m. 1 day 50 30 1¥ 38.71 
40.28 
17 3/5 11:00 a.m. 1 day 50 30 ‘diene as BY 44.7 Struggled 
44.76 
18 3/5 11:15 a.m. 1 day 50 30 3Y 26.11 4¥Y 37.3 
5:30 p.m. 28.35 35.06 
19 3/6 1:10 p.m. 2 days 50 30 5Y 37.3 1Y 43.27 
2:10 p.m. 35.0 41.78 
20 3/6 1:10 p.m. 2 days 150 30 50” 27. 1¥v 3809 
2:10 p.m. 27.6 32.82 
21 3/7 2:00 p.m. 4 days 50 30 Vv 43.27 1¥ 28.35 Vomited,  strug- 
2:20 p.m. 44.01 26.11 gled 
21 3/7 2:00 p.m. 4 days 150 30 VY 35.07 1Yv” 30.59 Quiet 
2:20 p.m. 35.07 29.84 
22 3/8 Noon 5 days 50 30 1Y 39.54 129 42.52 Cried very much 
1:50 p.m. 7.3 43.27 
22 3/8 9:50 a.m. 4 days 50 30 1Y 36.55 2Y 24.6 Very quiet 
10:20 a.m. 39.54 28.3 
23 3/8 1:50 p.m. 8 days 50 30 ly 41.08 1yY 40.28 
2:30 p.m. 41.03 40.28 
24 3/8 5:15 p.m. 4 days 50 30 4¥ 37.3 2Y 41.7; 
6:20 p.m. 41.03 42.52 
25 3/8 2:00 p.m. 1 day 50 Bf dscdsecens 12Y 39.54 
4:40 p.m. 40.28 
TABLE 4.—DeterMINATION oF CO; ALVEOLAR TENSION oF E1GHtT New-Borns. 
FROM 1 Hour to 8 Days OLp witH THE Errect or EXERCISE 
ON DETERMINATION 





(50 c.c. in Bag; 30 Seconds.) 








1 Hour | 





| From | 
No. to 1Day 2Days 3 Days 4Days 5 Days 6Days 7Days 8tol4 | Remarks 
1 Day | Days 
1 41.78 | 40.28 29.8 45.51 | 32.08 45.51 41.03 37.3 
2 41.78 44.01 eee | 42.52 | 40.28 aE. sabes 0.28 | ..... 12 hrs. 
| 32.08 
Beet 38.7 41.78 79 37.3 41.03 40.28 | 40.28 | 
4 brs. 42.52 | 37.3 43.27 44.01 | 28.35 43.27 | 39.54 53.59 10 hrs 
43.27 | 45.51 


| 
| 
| 
ure. 40.28 | 39.54 | 28.35 34.32 | 


er fa oT Bw 
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full, which is the equivalent of about 50 c.c. The difference between 
the CO, tension, using 50 c.c. of air in the bag, is uniformly and 
strikingly different from that where 150 c.c. is used. The results 
also are much more uniform with the former. They range from 
26 mm. to 45 mm. The few readings lower than this can be eliminated 


TABLE 5.—Comparison OF READINGS WITH DIFFERENT AMOUNTS OF AIR IN BaG 
AND THE DETERMINATION OF A STANDARD 




















No. 50 C.e 150 C.e. 250 C.e. Age Time Remarks 
1 | 43.27 38.09 3 days 2:10 p.m. 
| 41.28 32.82 
. 4 37.3 27.6 aaee 3 days 1:10 p.m. 
35.06 
3 | 41.03 35.06 Kien 5 days 12 Noon 
48.79 29.8 
4 37.3 | 32.08 1 day 11:15 a.m. Cried 
35.06 | 32.08 
5 37.81 23.87 3 days 10:00 a.m. Before 
35.81 
6 44.76 35.8 1 day 11:00 a.m. Struggled 
44.76 35.8 
7 28.35 29.09 34.32 11 hours 3:20 p.m. 
26.11 28.35 31.33 
8 evans 38.79 35.06 3 days 3:00 p.m. Very quiet 
35.81 27.60 
9 | 27.6 | 28.35 22.38 3 hours 3:40 p.m. Very _ shallow, 
| %2%36 | 27.6 22.38 : barely breathed 
10 | 38.7 30.59 30.59 1 day 6:30 p.m. 
| 38.7 32.4 32.4 
11 44.01 40.28 30.59 1 day 6:00 p.m. Struggled 
42.4 35.5 30.59 
12 43.27 40.28 30.59 1 day 5:40 p.m. Struggled 
} 41.28 40.28 26.11 
13 42.52 33.57 30.59 1 day 11:30 a.m. Very quiet 
40.28 30.59 
14 | 32.08 32.08 22.38 1 day 11:30 a.m. | Cried 
40.59 32.08 
15 | Sadie 38.7 22.30 24 hours 9:55 a.m. Cried 
35.9 20.14 
16 44.01 32.08 ees 10 days 10:00 a.m. Quiet 
41.28 29.84 f 
wy | 35.06 30.59 Scuee 10 days 3:00 p.m. Quiet 
29.84 29.84 
18 | 40.28 25.38 eae 36 hours 3:00 p.m. Cried 
| 36.55 22.38 
19 42.52 30.59 ppare 3 days 5:15 p.m. Quiet 
| 43.27 30.59 
20 45.51 25.36 A al 3 days 9:50 a.m. | Quiet 
| 45.51 22.38 
21 | 36.81 22.38 ae (Mg ss 9:56 a.m. Barely breathed 
| 35.81 14.92 
2 | 38.09 38.09 ena 6 days 9:50 a.m. Cried very much 
| 37.39 36.55 
23 COS; 43.27 35.81 ae 4 hours 9:50 a.m. Struggled 
42.52 31.33 . 
24 | 845.51 22.38 10 hours 4:45 p.m. Got nothing 
44.61 20.89 | 
25 | 32.08 32.82 3 days 4:50 p.m. Cried 
| 30.59 30.59 
Ss | 40.28 32.82 3 days 5:15 p.m. | Quiet 
| 37.300 | (26.11 7 
s | 42.52 30.59 2 days 5:30 p.m. | Quiet 
41.28 27.62 





because in these, breathing was too shallow. The majority of the 
readings were from 35 to 42 mm., and varied only from 3 to 5 mm. 
Three readings were made each time, and the two within 2 mm. of 


one another were recorded. 
We should advise 50 c.c. of air in the bag, with 30 seconds for 


breathing period, as a standard for new-borns. 
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Ylippo* claims that starvation usually lowers the alveolar CO, 
tension, and that ingestion of food usually increases it. We found on 
the other hand that food has no effect on the CO, tension. Readings 
were made immediately, and one, two or three hours after feeding. 
The first few days, when the baby received practically no food at ail, 
there was no definite decrease in CO, tension, which is indicative of 
acidosis, such as Ylippo claims to have found. 

Ten new-borns were studied from one hour to eight days of age, 
50 c.c., in the bag, 30 seconds breathing time. Although in some 
instances struggling and crying during the period of experiment raised 
the CO, tension, yet in the majority of readings there was no change, 
therefore it could not be said, from our experiments, that muscular 
action has any definite effect on the CO, tension. 

With 250 c.c., the readings were uniformly lower than with 150 c.c., 
and those of 150 c.c., uniformly lower than 50 c.c. As to the length 
of time, readings taken after ten seconds of breathing showed a much 
lower CO, tension than those of 20 seconds, and those of 20 seconds 
much lower than those of 30 seconds. Readings were taken with 
breathing time as high as one and one-half minutes; at which time the 
babies became blue. 

Alkali Tolerance of Normal New-Borns.—The alkali tolerance test 
is a practical and quick method of determining the amount of sodium 
bicarbonate necessary to change the urine from acid to alkali. Since 
Ylippo claimed that the Py of the urine of normal new-borns showed 
high acidity we attempted to confirm his findings by this test. We 
administered orally with the stomach tube 0.16 gm. and 0.33 gm. of 
sodium bicarbonate. Sodium bicarbonate, 0.33 gm., administered every 
two hours, invariably caused vomiting after the first or second dose, 
therefore, 0.16 gm. was given every two hours which was retained by 
all babies. Of thirty babies, nine vomited; of the twenty-one remain- 
ing, the results as shown in the chart were obtained. 

The lowest amount necessary to change the urine to alkaline was 
0.1 gm., the highest, 4 gm.; the average was 1.7 gm. The results 
would probably have been lower if one intravenous injection had been 
made, but this was impractical. Even though in proportion to the 
weight, a much smaller amount of sodium bicarbonate is necessary to 
change the urine of a normal new-born to alkaline than in an adult, 
nevertheless, it is difficult to see how one can conclude from these 
results that the urine of a normal new-born shows high acidity. 


2. Ylippo, A.: Ueber die CO, dissoziations-kurve und die respiratorischie 
funktion des blutes bei sauglingen mit schweren ernahrungsstérungen, Berl. 
klin. Wehnschr. 52:252, 1915. 
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A quantitated determination of the acetone in the urine of ten 
normal new-borns was made (Huppert-Messenger method). 

Twenty-four-hour specimens were collected. In only one was 
acetone found; 0.3 mg. was the twenty-four hour amount. These 


findings do not bear out the assumption that the new-born is acidotic 
at birth. 
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CONCLUSIONS 

1. Alveolar CO, tension is a practical index of acidosis. 

2. Fifty cc., of air in the bag, over a period of 30 seconds for 
italia gives the most constant results. 

3. The modification of Plesch-Higgins’ method of collecting air 
with the use of the pulmotor mask is the most practical way of collect- 
ing air from new-borns. 

4. We have not been able to establish a lower CO, tension which 
is indicative of the so-called “acidotic state.” 

5. The ingestion of food, or starvation and muscular exercise 
under these conditions, have no constant demonstrable effect on the 
alveolar CO, tension. 

6. The urine of the normal new-born is nearly always acid. 

7. It takes on an average 1.7 gm. of sodium bicarbonate to turn the 
urine from acid to alkaline, giving 0.16 gm. every two hours by mouth. 

8. Our results with the alkali tolerance test for normal new-borns 
do not indicate an acidosis. 

9. Practically no acetone is found in the urine of normal new- 
borns. 

This work has been discontinued during the period of the war, but 
it is hoped that it can be resumed with a view of investigating the 
alkali reserve and the Py of the blood of normal new-borns. 


We wish to thank Dr. Rowntree of the department of medicine for his many 
suggestions, and Miss Mildred Ziegler, instructor in the department of pediat- 
rics, for aid in the work. 
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REVIEW OF RECENT LITERATURE ON THE 
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CHILDREN’S CLINIC OF MINNEAPOLIS 


NUTRITION 


In reviewing the recent work published on the feeding of the new- 
born, one is impressed with the unanimity of opinion regarding the 
great value placed on the establishment and maintenance of a breast 
milk supply. Real progress has been made in this direction and now 
practically the only recognized cause for removing the child from the 
breast is tuberculosis of the mother. With the new technic established 
tor the stimulation of the breast milk secretion there are practically no 
cases of agalactia reported. In general, the four hour interval seems 
to be the one most often advised but there is a question in the minds 
of some authors about this long interval, especially as the new-born is 
probably slower to regain its birth weight when fed at this interval 
than when fed at a three hour period. However, after the first few 
weeks of life, feeding every four hours seems to be generally accepted. 

Sedgwick* states that a persistent demand on the breast is the most 
important and continually neglected factor in the establishment, main- 
tenance and reinstitution of natural or breast feeding, and refers to 
dependable authorities who vouch for the possibility of the establish- 
ment of lactation without a preceding pregnancy by proper demand 
on the breast. Failure in breast feeding is unnecessary. The flow of 
milk in the puerperium is supposed to be brought about by the hormones 
set free just before the milk comes in. The stimulation is not left to 
the infant at first in Dr. Sedgwick’s method, but both breasts are 
expressed five or six times a day, by grasping the breast one or two 
centimeters back of the colored areola carrying the milking motion 
toward the nipple, but without massage. This method will keep the 
premature mother from losing her milk and she may sometimes even 
furnish enough for a second infant. If the babe does not gain nor- 
mally the trouble is practically always with the babe itself, or the 


39. Sedgwick, J. P.: Establishment, Maintenance and Reinstitution of Breast 
Feeding, J. A. M. A. 69:417, 1917. 
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quantity, not the quality, of the breast milk. The author cites one case 
where the babe was receiving but one teaspoonful of milk at eight 
weeks due to lack of stimulation of the breast, but with careful manual 
expression the supply was increased to where complementing was 
unneccessary. When the supply is low, the amount the child gets 
should be determined by an accurate balance scale and the requirement 
supplied regularly after each nursing, complementing not supplement- 
ing the nursing. Relactation may be established by the same method 
after long periods of time. He doubts whether there ever was a case 
of agalactia. 

Griffith®® believes that the ability to nurse successfully is to a large 
extent a matter of inheritance. Further, it is very probable that a line 
of mothers who, though able, practice a voluntary refusal to suckle 
their offspring, finally develops an acquired characteristic which can 
Le transmitted, resulting in an inability of mothers of a younger gen- 
eration to perform the natural function of nursing. He emphasizes 
the value of breast-feeding, and cautions his patients against not sufh- 
ciently emptying the breast. The colostrum character of the millk per- 
sists for the first two weeks. The mental attitude of the mother has 
a great influence on the amount secreted. Supplemental rather than 
substitute feedings are to be used. A little breast milk is much better 
than none. He does not advocate the long interval between feedings. 
A large amount of liquid is likely to dilute the infant’s food. Lack of 
exercise in overfed women is likely to produce a milk too rich in total 
solids. Underfed and overworked women are likely to produce a milk 
deficient in both quality and quantity. Menstruation has little, if any, 
effect on the character of the milk. 

Chesser*? passes a faradic current through the breast by means of 
cone shaped flexible electrodes in order to stimulate greater milk secre- 
tion. It is to be passed through both breasts for twenty minutes two 
or three times a week. The milk supply was increased in all of her 
series of ten cases. 

Smith*? and LeWald discuss the influence of posture on digestion 
in infancy and give reproductions of roentgenograms to demonstrate 
their various points. They conclude that air is swallowed with the 
food by many if not all infants. Erect posture favors eructation and 
the horizontal posture prevents it. Horizontal posture is an important 
cause of vomiting, colic, indigestion and disturbed sleep. They advise 








40. Griffith, J. P. Crozer: Establishment and Maintenance of Breast Feed- 
ing, Arch. Pediat. 35:597, 1918. 

41. Chesser, E. S.: Breast Feeding; Faradization of Mammary Gland, Lancet 
114: 356, 1918. 

42. Smith, C. H., and LeWald, L. T.: Digestion in Infancy, Influence of 
Posture on, Am. J. Dis. Child. 9:261, 1915. 














PEARCE—PROGRESS IN PEDIATRICS 53 


holding the baby upright against the shoulder before and after feeding, 
and in some cases interrupting the feeding in like manner. Suckling 
habits must be restrained. Feedings should be given at as long inter- 
vals as possible depending on gastric capacity and daily requirements. 
Feeding should not be taken too slowly, fifteen minutes being the max- 
imum time at bottle or breast. Importance of posture warrants empha- 
sis being laid on the subject in teaching both physicians and nurses. 

Ramsey and Alley** report the analysis of clinical charts of three 
hundred new-borns in the Pediatric Department of the University of 
Minnesota Hospital. The average daily intake of breast milk was as 
follows: Second day 39 gm., third day 100 gm., fourth day 170 gm., 
fifth day 234 gm., sixth day 275 gm., seventh day 304 gm., eighth 
day 336 gm., ninth day 352 gm., tenth day 365 gm. The average 
calories per kilogram were considerably less than 100. The initial 
weight loss was about 240 gm., the average time the loss continued 
being three days. Only one-fourth of the infants regained their birth 
weight before leaving the hospital. The average daily gain in weight 
was about 20 gm. All children were nursed at four hour intervals. 

Leo-Wolf* believes that the pediatrist should have the care of new- 
borns as soon as breathing is established. He advocates four hour 
fcedings, five times daily, for the new-born and believes that no food 
should be given in the first twenty-four hours and that only two feed- 
ings should be given in the second twenty-four hours. 

In a very good article on feeding during the first month Pisek* 
says that almost 50 per cent. of the deaths under one year occur during 
this time, and that 85 per cent. of all infant deaths are among artifi- 
cially fed children. He advocates giving a bottle after nursing and 
complete emptying of the breasts where the milk supply is low. The 
complemental feeding should be a weak milk mixture with high carbo- 
hydrate. He does not believe the four hour to be the natural interval, 
three hours being preferable. 

In dealing with this subject Craige*® warns against overfeeding in 
small babies, stating that the infant stomach at two weeks holds but 
114 ounces. During the first two or three months the flow of milk is 
usually more copious than later and the baby is apt to fill the stomach 
to overflowing at each nursing, resulting in dyspepsia. Adequate rest, 
out-of-doors exercise and sufficient sleep for the mother is necessary 
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to keep the breast milk abundant and of good quality. For the normal 
infant seven feedings, at three hour intervals is suggested. He strongly 
urges mother’s milk in all cases except when the mother is suffering 
from tuberculosis. The addition of artificial food becomes necessary 
only when there is a deficiency of breast milk. 

In his article on the selection of wet nurses Dr, Abt*’ states that he 
prefers one between twenty and thirty years of age, of good tempera- 
ment and morals, whose own child is at least three or four weeks old. 
The mother is examined carefully for pulmonary tuberculosis and dis- 
eases of the skin, glands and bones, the Wassermann reaction is taken 
and a vaginal examination is made for gonococci. Her child is exam- 
ined as to weight and general appearance, the quality of the breast milk 
being thus judged. The quantity is determined by weighing the infant 
before and after nursing. The nurse is provided a room and board and 
$8.00 per week and required to nurse her own babe and do light work. 
The breasts are expressed every four hours day and night under super- 
vision of a head nurse, and the milk used for infants seriously ill, those 
with marasmus, the prematures, and those having been operated for 
pyloric stenosis. The wet nurse should receive sufficient good food 
regularly and a glass of milk every four hours. Fruit to overcome 
constipation is given, and an abundance of water. As a rule, men- 
struation will not interfere with the quality or quantity of the milk. 

Considering this problem of milk supply Hoobler** advises the 
admittance into children’s hospitals of young unmarried pregnant 
women from whom after their confinement extra breast milk may be 
expressed at a fixed price. The milk may also be collected from suitable 


_mothers in their homes and a bureau thus supplied without the wet 


nurse having to go to the home of the needy babe. The author believes 
thé diet of the wet nurse to be of considerable importance inasmuch as 
it must be sufficient to supply milk adequate to cause an increase in 
growth of offspring without impairing the tissues of the mother. The 
diet must contain from 2,600 to 2,900 calories per twenty-four hours, 
a nutritive ration containing protein to fat and carbohydrate in the 
ratio of less than one to six giving best results. Animal protein is 
better than vegetable, and nut protein is as efficient as animal, the best 
animal protein for producing and increasing breast milk being cow’s 


milk protein. 
Mola*® claims that breast milk is indispensable especially with 
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prematures as their immature digestive systems cannot digest cow’s 
milk. They thrive on a high fat percentage in the breast milk and no 
gastro-intestinal disturbances seem to result. He cites Budin as claim- 
ing that they require a fifth of their weight in milk daily. 

In considering a milk modification Marfan® advises the use of one- 
half milk and one-half boiled water, sweetened to 10 per cent. after the 
first week ; two-thirds milk to one-third sweetened water during the first 
four months, and after this three-fourths milk to one-fourth water. 
lf the child thrives, pure sweetened milk may be given. Constipation 
is less with modifications than with pure milk and vomiting and diar- 
rhea are rare. The water is not to be sweetened during the first week, 
after that saccharose is added while the water is boiling. He prefers 
to have only one-half the daily quantity of sweetened water prepared 
at one time. 

Eyzaguirre®™ discusses the formulas advocated by different pedi- 
atrists based on the age and weight of the child. Comby’s seems to 
be the simplest; namely, to give the child 150 gm. for each kilogram 
of weight, that is, 15 per cent. of its body weight. The dilution of the 
milk is a fraction of which the numerator is the child’s age in months 
and the denominator the succeeding month. One month would require 
one-half dilution ; two months, two-thirds ; three months, three-fourths. 
If this dilution is not enough the fraction may be modified so that the 
numerator will represent the month before, the denominator, the actual 
month of the child’s age: three months would require two-thirds dilu- 
tion. Under one month, one-third milk seems preferable. 


Convulsions Caused by Pituitary Extract in Mother’s Milk.—Shef- 
field®** reports an interestinng case of convulsions in the new-born. He 
called to see the infant when twelve hours old and found it suffering 
from convulsive attacks every few minutes, consisting of firm tonic 
contractions of the extremities, flexion of hands and feet, firm closure 
of the mouth and slow swaying of the head from side to side. Breath- 
ing was suspended and there was pronounced cyanosis. The child 
appeared normal between attacks and was free from all signs of injury, 
and was well developed. The author decided that the condition was 
probably due to the effects of pituitary extract transmitted to the 
infant through the mother’s milk. She had been given two hypodermic 
injections of 1 c.c. each within an hour during a prolonged labor. 
Breast feeding was discontinued and small doses of chloral and bromids 
were given the babe. Convulsions gradually ceased within two days. 
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Tubercle Bacilli in Mother's Milk—In examining by insmears and 
by the anti-formin method, sixty-five specimens of breast milk from 
five tuberculous mothers, Wang** found one specimen positive and one 
other specimen from the same mother suspicious. There was no 
apparent mammary disease, and her infection was a low grade bone 
condition which was progressing favorably. 

Acids for Mother; Head Down Position for Infant.—Mackechney™ 
does not permit the nursing mother to have acid or acid fruits for sev- 
eral days after the birth of the child, and then only moderately until 
the babe becomes accustomed to them, otherwise it is apt to suffer from 
intestinal colic. At birth he suspends the child with the head down 
until the cord ceases to beat, thus giving it from 200 to 225 c.c. more 
blood than if the cord was cut immediately, with a better chance to 
survive and resist infection. This position also aids in ridding the 
throat and bronchial tubes of any amniotic fluid, as well as mucus from 
the mouth. 

Collapse and Cyanosis——A condition of sudden collapse with cya- 
nosis in infants during the first week of life is described by Goppert,”® 
and ascribed to the drying out of the system from lack of water. He 
advocates giving from 100 to 150 grams of weak tea daily. 


PREMATURITY 


In the recent material published on the care and treatment of the 
premature infant, two things are outstanding: first, that the use of the 
incubator is becoming more and more unpopular ; and second, that the 
longer intervals between feedings are giving the better results. 

Causes of Early Mortality—In reporting on the mortality in 10,000 
consecutive births at Sloane Hospital for Women in New York where 
the records have been very carefully kept Holt®® and Babbitt conclude 
as follows: The deaths during the first fourteen days were 3 per cent. 
of the living births. Prematurity was responsible for one-half of this 
number. Approximately 48 per cent. of the total deaths and 66 per 
cent. of those due to prematurity occurred on the first day. Congenital 
weakness and atelectasis together made up 58 per cent. of the total 
deaths. Accidents of labor, hemorrhage, sepsis and asphyxia caused 
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20 per cent. of the total deaths, syphilis, 4 per cent. and various mal- 
formations and congenital diseases, 4 per cent. The only important 
disease developing after birth was pneumonia. Stillbirths are one and 
a half times as many as deaths from all causes during the first two 
weeks. Aside from syphilis the causes of stillbirth in no way differ 
from those producing death during the first days of life. Care of the 
mother during pregnancy to reduce the number of deaths from weak- 
ness, and good obstetrics to reduce deaths connected with parturition, 
are measures suggested that might influence this early mortality. 

Home Care.—La Fetra‘’ discusses the care given premature infants 
at Bellevue Hospital and suggests the best methods for treatment at 
home. Of the last 200 cases recorded, ninety babies died on the first 
day, twenty-eight on the second and third day and of the eighty-two 
remaining, thirty lived to be discharged as of sufficient strength and 
weight to be cared for at home. Conditions to be dealt with are extreme 
muscular weakness; inability to nurse; subnormal temperature; cya- 
nosis, from fatigue of respiratory muscles or weight of arms or cloth- 
ing, or insufficient food ; extreme susceptibility to all sorts of infection. 
As to management, the author advises against the use of any kind of 
incubator, recommending a warm room from 76 to 80 F., with a humid- 
ity between 60 and 70 per cent. Very feeble infants also need the 
extra warmth supplied by hot water bottles in the crib. The babe 
should be handled only when absolutely necessary. After the initial 
sponge bath and oiling no bath need be given for four or five days. 
He recommends the Breck feeder, a graduated tube with a rubber bulb 
at one end and a small nipple at the other, for feeding where the babe 
can swallow, gavage being resorted to when necessary. The food 
employed is one-half breast milk and one-half whey, one ounce every 
one and a half hours to two hours, increasing to three-fourths breast 
milk, one to one and a half ounces seven or eight times a day after a 
few days. When breast milk cannot be obtained, he advises five ounces 
of 6 per cent. cow’s milk, ten ounces of whey and five ounces of Impe- 
rial Granum water to make twenty ounces of mixture, to which is added 
milk sugar or dextrimaltose from one-half to one and a half ounces. 
As high as 120 to 170 calories per kilogram is required by prematures 
to obtain a satisfactory gain in weight. Several good tables of weights 
and measurements are appended. 

Feeding of Prematures.—In his report on the care of 60 premature 
infants Taylor®* advocates the four hour interval tube feeding until the 
babies are able to nurse properly, and prefers the premature basket with 
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its hot water bottles to the incubator. Their initial feedings were from 
15 to 30 gm. of breast milk, six times in twenty-four hours. He 
found that babies under 2,000 gm. did not nurse well until the end 
of the first month, while those over 2,000 gm. usually took the breast 
successfully at the end of the first week. Nearly all babies were able 
to maintain a normal body temperature by the end of the first month. 

Incubator Care of Prematures.—In discussing the incubator feature 
of premature care, Grulee®® mentions the danger of sudden rise in tem- 
perature, causing an increase in body temperature in the infant to as 
much as 103 or 104 F. He advises each child being given an oil bath 
every day. In the earlier stages they are fed one-half to two ounces 
of breast milk by gavage at four hour intervals. Dr. Hess suggests 
that inasmuch as meconium is composed largely of protein matter and 
is sterile, it is wise to give a laxative before starting artificial feeding 
to avoid decomposition. 

Brown and George® advise breast milk every three hours, 60 to 65 
calories, a temperature of 80 to 85 F., abundance of fresh, moist air, 
windows darkened and extreme precautions as to respiratory infections. 
From the fourth month on codliver oil and phosphorus are used to 
increase calcium retention, also iron as early as possible. The weight 
of the infant is the best criterion as to the prognosis, those weighing 
over 334 pounds, probably will live. Records of sixty-nine cases are 
appended. 

Home Care of Prematures.—In writing on the care of the prema- 
ture in the home, McClanahan* emphasizes the maintenance of body 
heat and proper nourishment. To supply heat he prefers a prepared 
clothes basket covered by a blanket and containing hot water bottles. 
The child is oiled and swathed in cotton batting and flannel. As to 
nourishment breast milk diluted to onehalf with water should be fed 
every hour for the first two or three days and increased in strength as 
rapidly as the child can retain it. 

Underweight and Heredity.—Those children who weigh less than 
2,750 gm. Opitz® terms underweight. He considers two groups, those 
children born of small, or unhealthy parents, and those in whose case 
heredity plays no part. In the first group he includes those born of 
parents suffering from syphilis, tuberculosis, alcoholism ; also consider- 
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ing albuminuria, nephritis and eclampsia of the mother. Healthy pre- 
matures show a mortality of 21.6 per cent., while weak prematures 
have a mortality of 70 per cent. He examined 366 children between 
31% and 5 months of age and concludes that weight and disease of the 
parent had little effect on these children. Most of them show a normal 
weight curve. Exudative diathesis is common and they are more liable 
to chronic disturbances of digestion than the normal child but the mor- 
tality in the first year is practically the same. 

Anemia.—In a work filling 297 pages, Lichtenstein® gives the com- 
plete history, details as to feeding, etc., of ninety-two prematurely born 
children. In treating the anemia of these cases, he recommends from 
0.25 to 0.5 gm. of ferrous lactate, from one to three times a day. 

New Incubator.—Cragin™ presents a new incubator which over- 
comes the defects of other types by being built larger to supply more 
air space, and by having a gentle current of filtered air passed through 
it, a constant temperature being maintained by means of different series 
of electric lights which may be turned on or off. 


DISEASES AND DISORDERS OF THE NEW-BORN 


In La Fetra’s*’ very comprehensive article on diseases and dis- 
orders of the new-born he briefly discusses each of the following con- 
ditions: 1. Congenital heart disease ; 2. Congenital hypertrophic sten- 
osis of the pyloris ; 3. Spina bifida ; 4. Cleft palate and hare lip; 5. Club 
foot ; 6. Hereditary syphilis ; 7. Sclerema and general debility ; 8. Chon- 
drodystrophy ; 9. Mongolism ; 10. Gonococcus ophthalmia and vaginitis ; 
11. Erysipelas ; 12. Tetanus ; 13. General sepsis. He gives special atten- 
tion to the more prominent symptoms such as cyanosis, convulsions, 
hemorrhage and vomiting. 

Under a classification of accidents to the new-born he discusses: 
1. Injury as the result of prolonged labor, especially dry labor ; 2. Dif- 
ficult forceps extraction ; 3. Abnormal presentation ; 4. Difficult extrac- 
tion of the aftercoming head; 5. Compression of the umbilical cord. 
The more common injuries are classified as: 1. Cephalhematoma ; 2. 
Fracture of the cranial bone; 3. Facial palsy; 4. Intracranial hemor- 
rhage; 5. Rupture of the sterno-mastoid muscle; 6. Rupture of the 
cords of the brachial plexus; 7. Fractures of the humerus and femur. 

In an article dealing with the troubles of the new-born Epstein** 
classifies them as follows: 1. Congenital diseases and malformations ; 
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2. Obstetrical diseases and injuries; 3. Diseases of the new-born. 
Under congenital diseases he groups syphilis, tuberculosis and infec- 
tious diseases transmitted from mother to child, and constitutional dis- 
eases, as nervous disorders. Obstetrical diseases include infection dur- 
ing birth, injuries to meninges or nervous systems, traumatism of soft 
parts and fractures. Among new-born diseases are: Asphyxia, pneu- 
monia, gastro-intestinal disturbances ; acute pyogenic infections, icterus, 
hemorrhage and obscure fevers. The author touches on the treatment 
of these conditions. 

Icterus—Arvo Y|ppo*® has made experiments on the secretion of 
bile coloring matter in the new-born. He finds that icterus is not 
affected by infections. In severe congenital syphilis he has often seen 
the icterus disappear, also in septic and intestinal troubles. The con- 
clusion arrived at is that icterus neonatorum is of purely hepatic origin. 
The hematogenous factor plays no role here. The icteric new-born 
child shows no greater amount of coloring matter in the blood than the 
non-icteric one. Icterus neonatorum results from the fact that after 
birth the liver allows a part of the bile coloring matters to pass into 
the blood just as the fetal liver did. It is a usual physiological condi- 
tion that may go on to a pathological degree. It is not influenced by 
other outside factors. 

Hess® studied and tabulated by means of the duodenal catheter, 
some 124 new-borns, with reference to icterus neonatorum and the 
secretion and excretion of bile, and concludes that bile is very rarely 
excreted during the first twelve hours of life; that its secretion in the 
subsequent days is variable, being more profuse in cases with marked 
jaundice ; that when jaundice manifests itself it precedes the excretion 
of bile into the duodenum; that secretion varies within large limits, 
and that the occurrence of jaundice results from a defective correla- 
tion of excretion and secretion, it being generally caused by the inability 
of the rudimentary excretion to cope with the sudden profuse secre- 
tion of bile. He discounts the value of Ylppos’ charted curves, believ- 
ing them inaccurate because of the general wide fluctuation in the bile 
flow. 

In his research on bile pigment Bang** found that the blood in the 
umbilical cord always contained a notable amount of bile pigment, con- 
cluding that icterus in the new-born may be considered a physiologic 
condition. All children examined showed a constant increase in bile 
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pigment in the blood during the first few days, so it is only a question 
of degree between the new-born with or without clinical icterus. 

Abt® believes that the septic nature of familial icterus has not been 
proved. The disease is rare and should not be confused with chronic 
family jaundice. He makes personal report of the disease in two 
families, in one of which three successive infants died when less than 
four days old. In the other family mentioned two children died of the 
disease on their third day of life, while the third became icteric, voided 
bile-stained urine, refused food, was somnolent and toxic but showed 
improvement on the fifth day and gradually recovered. The disease 
2ppears not to be present at birth, but develops about the second day. 
The origin is unknown and no hereditary influence seems to be present. 
The cases nearly always terminate fatally. 

Brewer’? discusses three types of hemolytic icterus: 1. Those with 
enlargement of spleen without other symptoms; 2. Those in which 
splenomegaly is associated with grave and progressive anemia ; 3. Those 
where the chief symptom is jaundice. It may be congenital or acquired 
but is exceedingly chronic, often appearing at or shortly after birth. 
This jaundice has nothing to do with biliary obstruction but is a too 
rapid destruction of the red blood corpuscles and is a true hemolytic 
icterus. It may continue through a long life without severe impairment 
of health, or it may result in invalidism or death. At birth there may 
be only slight yellow discoloration of the sclerotics, or of the skin. 
Sometimes it causes little trouble, in other cases the child is not robust, 
the appetite is capricious, there are minor digestive troubles and anemia 
of chlorotic type appears. The degree of anemia is often in direct pro- 
portion to the degree of jaundice. An interesting feature of the disease 
is its tendency to appear in several members of the same family. 
Kumpiess made a critical analysis of seventy-nine cases of hemolytic 
jaundice, in which he was able to establish the association with syphilis 
in twelve, and of tuberculosis in five cases. The disease is primarily 
due to an exaggeration of the normal hemolytic process of the spleen 
and possibly other tissues of the body. Banti probably was the first to 
employ splenectomy in treatment of this condition. In early splenec- 
tomy we have comparatively safe and only successful treatment. 

Murray Bass describes a case of Winkle’s disease, a combination 
of cyanosis, jaundice and hemoglobinuria, in an infant eight days old, 
resulting in death. The urine was brownish red, the sediment contain- 
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ing broken down red blood cells, granular casts and amorphous detritus. 
The temperature rose to 104 F. The spleen was much enlarged. The 
onset of cyanosis in the disease was very sudden, as was the icteric 
condition. Pathologic study of the kidney showed the cortex swollen 
and dark, and the pyramids being the seat of hemoglobin infarcts, which 
appeared as dark striations. The gastro-intestinal mucous membrane 
contained numerous hemorrhagic areas, Peyer’s patches were swollen 
and the mesenteric lymph nodes were greatly enlarged. The disease 
may be infectious in origin although this has not been definitely proven. 
The prognosis is bad, 82 per cent. of Winkle’s patients died. 

Gessner”? distinguishes an idiopathic rather than a physiologic form 
of icterus, also a symptomatic or septic variety. He believes it is usually 
due to absorption from toxins produced by an acute otitis. Postmortem 
examinations by a number of investigators have shown that about two- 
thirds of all fetuses, either stillborn or dying soon after birth, present 
an infection of the middle ear. Systematic examination of the middle 
ear during first ten days of life has not been made, but during a later 
period it has been shown that about 75 per cent. of the children in 
various clinics show a completely unabsorbed otitis media. He points 
out as another cause of paraportal infection necrosis of the tied-off 
portion of the cord. 

PYOGENIC INFECTIONS 

Copeland** believes the deficiency in development of the new-born 
both anatomically and physiologically is often responsible for otherwise 
unexplained rises of temperature, the instability of the nervous system 
being demonstrated in the abnormal responses of the heat regulating 
mechanisms. Otitis media also accounts for many cases of pain, fever 
and restlessness in the very young, although in many cases it is impos- 
sible for even a competent aurist to make a diagnosis. Likewise with 
the tonsils he states that they may be sufficiently infected to be a cause 


of fever without presenting an appearance indicating the need for their 
removal. 


Gonorrhea.—Hess™ warns against considering pus cells in smears 
made from the vagina of newly borns as diagnostic of gonococcal infec- 


tion, as pus cells are frequently found in smears taken as early as forty- 
eight hours after birth. 
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Sepsis Neonatorum.—In considering the microbic flora of the new- 
born Hymanson”™ and Hertz consider that they have lowered resistance 
toward septic infection, which may be antenatal, intrapartum or post- 
natal. Infection intrapartum may be endogenous as well as exogenous ; 
should the parturient canal contain virulent bacteria the child may be 
infected at several ports of entry, most common being the umbilicus, 
while next in frequency come the skin, the mucosa of the buccal cavity, 
lungs, gastro-intestinal tract, eyes, ears, etc. Many cases of sepsis 
neonatorum are cryptogenetic, no port of entry of virus being discover- 
able. The authors refer to Kneise who experimented along this line 
and reached the conclusion that 100 per cent. of infants are born with 
bacteria in the mouth. Staphylococcus aureus greatly predominated 
over the streptococcus. 


Pyelitis —Richard Smith” reports in a study of pyelitis of infancy 
that all infants over eighteen hours old with one exception in forty 
examined, showed a growth from vaginal culture. The first organisms 
to occur were streptococci and staphylococcus, colon bacilli appearing 
about the fifth day. 

PNEUMONIA 


In Koplik’s’* statistical report of pneumonia in infancy he says that 
of 117 deaths occurring below the age of one year, 63.5 per cent. were 
during the first three months of life. In another table he shows twenty- 
eight deaths out of forty-four cases. In a comparison between breast 
fed and artificially fed there was little difference. In another series of 
113 cases under one year of age, with a mortality of 29 per cent., the 
mortality under three months was 70 per cent. In the way of treat- 
ment he advocates hydrotherapy, warm fresh air, camphor, digitalis 
and caffein hyperdermically, as indicated. 

Herrman" reports multiple death in infancy in a family where the 
father was apparently healthy and the mother had slight gastric dis- 
turbances, but otherwise was in good health. Wassermann tests on both 
were always negative, and there were no miscarriages or stillbirths. 
The mother had borne eight children in nineteen years, of which the 
first died at two weeks of pneumonia. The second lived. She was 
anemic but otherwise well. The third died at two weeks of pneumonia ; 
the fourth, at ten weeks of pneumonia; the fifth, at eleven weeks of 
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pneumonia ; the sixth, at two weeks of pneumonia; the seventh, at two 
weeks of pneumonia; the eighth, at three weeks of pneumonia. All of 
these children were large and well nourished, the seventh and eighth 
weighing ten pounds and over, labor was normal and they all took the 
breast well. Five of these children were taken sick at about the same 
time, namely, from ten to twelve days, with the same symptoms, mild 
catarrhal manifestation in the upper respiratory tract. The disease ran 
the same course and ended fatally in from five to six days. There was 
110 reason to suppose that the hygienic conditions were at fault ; some 
of the children were born at home, some in the maternity ward. As to 
the mother’s milk, aside from the fact that toxins have not been found 
in breast milk, two of the children received the milk for six months 
without any disturbances. Herrman assumes an unusual susceptibility 
of the respiratory tract in these infants and believes this susceptibility 
to have been congenital. 

Cornell’® reports the case of a female infant dying during delivery 
in which cultures from the pericardium and the pleural cavity showed 
pneumococcus. A previous stillbirth and a miscarriage had occurred. 
Fneumococci were found in the tonsil crypts and vaginal discharge of 
the mother. 

In an article on infant mortality Holt and Babbitt®® emphasize the 
fact that the only important disease developing after parturition in 
10,000 consecutive births at the Sloane Hospital for Women in New 
York was pneumonia. 

MENINGITIS 


In an excellent article on meningitis in the new born Koplik*® calls 
attention to the fact that there is little of value in the literature pub- 
lished on this subject. He believes the disease escapes early attention 
because its onset is insidious. The symptoms usually looked for in 
meningitis are as a rule not present until late in the disease. The most 
characteristic are, first of all, convulsions, usually followed by high 
temperature with recurrence of convulsions. He believes the recur- 
rence of convulsions in the new-born is quite characteristic. The tem- 
perature following the second convulsion is usually not as high as the 
first. The child is very restless. The fontanelle is usually found bulg- 
ing late in the disease. Kernig’s and Brudzinski’s signs are not present 
until late. Lumbar puncture is the best method of diagnosis. The 
prognosis is bad. He believes ventricullar puncture to be a very unsat- 
isfactory proceedure. Of the twelve cases reported, he found the 
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streptococcus in four; the pneumococcus in three; meningococcus in 
one, and colon bacillus in one. 

Herrman* states that he was able to collect only eight cases of 
meningitis in the new-born in the literature, cases in which there were 
postmortem and bacteriologic examination. In his own case there were 
no symptoms that suggested meningitis, the temperature being sub- 
normal. The infant had refused the breast, was constipated and did 
not void urine. There was no vomiting, the fontanelle pressure was 
normal, there was no retraction of the head or spasticity of the extrem- 
ities. At postmortem the anterior surface and base of brain were cov- 
ered with a thick yellowish green exudate, cultures from which showed 
a pneumococcus. 

Miller*? adds evidence to Koplik’s theory in the report of a case of 
meningitis occurring in an infant two weeks of age in which the onset 
appeared as a rise in temperature and conjunctivitis. Bulbous erup- 
tions appeared on the abdomen in the second week of the disease. 
Signs of meningitis failed to appear until the fourth week. The spinal 
fluid on being withdrawn gelatinized at once. A sclerema-like condi- 
tion of the skin persisted throughout the attack. An apparent improve- 
ment in clinical symptoms appeared after the tenth injection of serum 
but with subsequent return of active symptoms and death. 

Condat** also believes the disease is not as rare as supposed, but 
often escapes recognition, and that even lumbar puncture may fail to 
clear up the diagnosis. He reports that three cases of this kind were 
in the hospital in a recent month. The symptoms were masked by the 
general infection of which it was a complication. The streptococcus 
was found in one case, the pneumococcus, in the others. 

Lindberg** reports the case of a child, six weeks of age, with symp- 
toms of purulent meningitis. Intermeningeal hemorrhage occurred at 
birth developing into purulent meningitis. An incision along the right 
coronal suture evacuated 150 c.c. of malodorous pus. The patient 
improved until the meningitis spread to the base of the brain and the 
child died sixteen days after operation. A bacillus conforming in every 
respect to Bacillus subtilis was found constantly in pure culture in the 
pus and in the blood in the heart after death. The portal of entry 
must have been through the blood stream from the bowels. The opera- 
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tion would probably have saved the infant’s life had it been performed 
earlier. 

Hutinel*® describes some cases in children between three and fifteen 
years of age in which the meningitis developed on a basis of inherited 
syphilis. In the first few weeks of life the specific meningitis is part 
of the grave general septicemic disease, but after the age of two there 
is not so much the acute meningitis as the rearousing of old reactions 
on the already damaged nerve cells. Reaction may simulate tuber- 
culous meningitis or it may be insidious and latent. Inherited syphilis 
should be suspected when the classical picture is not presented but con- 
vincing proof is the recovery under specific treatment. Even when 
everything seems to suggest true tuberculous meningitis, he waits 
before informing the family until after a course of specific treatment. 
Convulsions are usually frequent; other signs and symptoms are those 
of any acute meningitis. The spinal fluid should be examined the same 
as for tuberculous meningitis. Spirochetes are not usually found in 
the fluid and the Wassermann reaction is often negative until after 
recovery. 

That the pregnant mother transmits infectious diseases to the child 
in utero is known, but a case reported by Kramer and Wright** is of 
particular interest as to the elective localization of streptococci. The 
patient died of streptococcic meningitis when eight months pregnant. 
At necropsy the fetus appeared well nourished and well formed, with 
no pathology noted in the thoracic or abdominal viscera. The cranial 
sutures were well separated, the fontanels bulging, the meninges con- 
gested and slightly edematous, the base of the brain, including the cere- 
bellum, was covered with a light greenish yellow pus, from which 
smears were made and streptococci of the same type identified as 1m 
the mother’s case. 

PERTUSSIS 


Cockeyne** says the earliest age at which whooping-cough has 
been acquired was described by Bonchut in 1843. This infant began 
to cough four days after birth and whooped on the eighth day. 
In other cases reported, the patient coughed and whooped from 
eight to fifteen days after birth. In the case reported by the author 
the cough commenced when five days old and the whoop at ten 
days. The whooping may be entirely absent and except for the 
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more paroxysmal nature of the cough there is little to distinguish 
it from a simple bronchitis. He believes that the disease may be con- 
tracted in-utero from the mother who has been exposed during the 
last days of her pregnancy. The organism may be found in the 
circulation and remain virulent in the placental tissues for nearly 
two months after the beginning of the illness. 

Railliet** reports a familial epidemic of whooping-cough affecting 
first a boy of three and a half years with grave Little’s disease. He 
died the eighth day and a weakly girl of twenty months developed 
the whooping cough the next day and died in eight days. The mother 
showed symptoms of the disease the same day as this child, a few 
hours after rapid delivery of a child two weeks before term. The 
infant was nursed by the mother and speedily developed symptoms 
of whooping-cough with! cyanosis, rales and dyspnea besides the 
cough. The disease was of an abnormal type showing the lack of 
protecting defenses. The infant survived until the fifteenth day and 
then succumbed with symptoms of bronchopneumonia and heart fail- 
ure as in the other children. Sprays, revulsion, heart tonic and fixation 
abscess failed to arrest this tragic sequence. 


TETANUS 


The Deutsche Medizinische Wochenschrift for April 22 gives a 
discussion on the subject of tetanus neonatorum, Kitasato being given 
credit for having found the bacilli in pus from the navel. Czerny, 
on the other hand, states that he has searched for the bacilli in the 
navel for twenty-two years and has been unable to find them. That 
tetanus of the new-born is not due to ordinary infection but belongs 
under the nervous affections was also held, and several cases of this 
supposedly incurable disease have responded successfully to the use 
of magnesium sulphate. The question was left open. 

Robles®*® reports three cases only; one of the babies died. His 
main reliance was placed on narcotics, chloral, ether, chloroform and 
morphin. He gave them freely as they seem to have a direct action 
on the tetanus toxin as well as a sedative effect. He protects the’ 
infant from light and noises in an incubator in a dark room. The 
infants were nine, thirteen and fifteen days old and he injected 
120 units of serum several times. 
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MALARIA 


3ass*” reports several cases of congenital malaria and discusses 
the old literature on the subject. It is evident from the cases he has 
reported and others he has cited that the plasmodia are directly trans- 
mitted from mother to child. In none of the cases is there any evi- 
dence to show that there was any active malarial injury to the fetus 
before birth. However, in one case, a child was aborted at seven 
months, while the mother had an acute malarial attack, showed plas- 
modia in the blood from the cord, in the placental blood and in the 
heart’s blood of the infant. In other cases the plasmodia were 
found within a few hours after birth in the child’s blood, and were 
followed by typical malaria manifestations. Bass believes that the 
infection probably takes place at or about the time of birth, but he 
is able to offer no explanation of the manner of transmission through 
the placenta. In a later article Bass®' reports the case of a child, 
seven and a half weeks old, with enlarged spleen, extreme pallor, and 
a hemoglobin percentage of ten to twenty. A large number of plas- 
modia appeared in the blood. The mother had had malaria in August, 
the babe being born in New York City in December, mosquitoes being 
inconceivable there at that season. He reports another case where 
a mother who had suffered from malaria some time previously gave 
birth to an apparently healthy child. Plasmodia having been found 
in the mother’s blood, that of the infant was examined immediately 
after birth and the plasmodia were found. They disappeared with 
quinin administration. 

Two cases of tertian malaria are reported by Bloom” in children 
under two months of age. The plasmodia were found in both cases, 
and the temperature in each case was prolonged. Four-tenths grains 
of soluble quinin was given in three doses for seven consecutive days, 
then one every second day for one month. Both patients made 
uneventful recoveries with no recurrence. 
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Epilepsy, Religious Trend in. W. Boven. 

Schweizer Arch. f. neurol. u. psychiat. 4:153 (April) 1919. 
Neuritis, Case of Acute, in Baby. T. H. Butler. 


Arch, Ophth. 68:240 (May) 1919. 


DISEASES OF THE DUCTLESS GLANDS 


Myxedema, Case of: Use of Thyroid Extract. M. B Allen. 
South. M. J. 22:185 (April) 1919. 

Myxedema, Congenital. G. Schreiber. 
Arch. de med. d. enf. 22:256 (May) 1919. 
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GENITO-URINARY SYSTEM 


Pyelitis, in Children in Bogota. J. Bejarano. 
Rep. de med. y cir., Bogota 10:293 (March) 1919. 


OSSEOUS SYSTEM 


Arthritis, Juvenile Deforming. K. Nicolaysen. 
Norsk Mag. f. Legevidensk. 80:353 (April) 1919. 


SKIN AND APPENDAGES 


Fezema in Infants and Thyroid. M. L. Ravitch and S. A. Steinberg. 
J. Cutan. Dis. 7:313 (May) 1919. 


EYE, EAR, NOSE AND THROAT 


Abscess, Retropharyngeal in Children: Case Reports.. H. E. Irish. 
Illinois M. J. 35:327 (May) 1919. 

Otitis Media, Changing Methods and Advances in Treatment of Progressive 

Deafness Following Chronic Catarrhal. IF. P. Emerson. 

Boston M. & S. J. 180:519 (May 8) 1919. 

Tonsil, “Chronic.” N. S. Weinberger. 
Penn. M. J. 22:261 (Feb.) 1919. 

Tonsillectomy Under Local Anesthetic. G. B. Jobson. 
Penn. M. J. 22:266 (Feb.) 1919. 

Tonsillectomy, Care of Children Before and After. C. H. Smith 
New York State J. M. 19:168 (May) 1919. 

Tonsillectomy, Unusual Case of Hemorrhage from. H. L. Whale. 
Brit. M. J. 2:637 (May 24) 1919. 


SURGERY AND ORTHOPEDICS 


Child, Care of Premature in Homes. H. Schwarz. 
New York State J. M. 19:180 (May) 1919. 
Club Feet. H. R. Allen. 
J. Indiana M.-A. 12:130 (May) 1919. 
Feet, Weak, Operation for Permanent Correction of in Children. C. Ogilvy. 
J. Orthop. Surg. 1:343 (June) 1919. 
Megacolon, Technic for Resection of. A. G. Gallo. 
Semana méd. 26:318 (March 27) 1919. 
Mensurgraph: Method of Measuring and Plotting Orthopedic Deformities by 
Photography. T. W. Kilmer. 
Am. J. Orthop. Surg. 1:297 (May) 1919. 
Talipes Equino Varus, Robert Jones Operation for. L. H. Zeuch. 
Illinois M. J. 35:241 (May) 1919. 


DRUGS AND THERAPEUTICS 


Nose in Children, Douching. W. A. Hitschler. 
New York M. J. 119:942 (May 31) 1919. 


MISCELLANEOUS 


Birth Rate, Lower, Increasing Death Rate in Spain and. J. G. Ocana. 
Siglo méd. 66:165 (March 1) 1919. 

Campaign, Children’s Year. A. E. Rude. 
Am. J. Pub. Health 9:346 (May) 1919. 

Code, New Children’s, Some Phases of Interest to Physicians of. W. Hodson. 
Minn. Med. 2:213 (June) 1919. 

Dentition. FE. Suner. 
Plus Ultra, 1:320 (Dec.) 1918. 
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Health of Schoolchildren in Regions Occupied by the Germans. J. Genevrier 
and G. Heuyer. 
Bull. de l’Acad. de med., Par. 81:553 (April 29) 1919. 
Mortality, Infant. R. M. Anderson. 
J. Oklahoma M. A. 12:87 (April) 1919. 
Mortality, Infant, in East Africa. P. Sick. 
Deutsch. med. Wehnschr. 45:158 (Feb. 6) 1919. 
Myxedema, Congenital. G. Schreiber. 
Arch. de med. d. enf. 22:256 (May) 1919. 
School, Seashore, for Weakly Children. G. Sisto. 
Semana méd. 26:264 (March 13) 1919. 
Schoolchildren, Health of in the Regions Occupied by the Germans. J. Gene- 
vrier and G. Heuyer. 
Bull. de l’Acad. de méd. 81:553 (April 29) 1919. 
Skull, Percussion of in Children. H. Koeppe. 
Deutsch. med. Wehnschr. 45:152 (Feb. 6) 1919. 


WANTED AT ONCE 


We desire for our files the following issues of the Am. J. 
Dis. CuiLp. for which we will pay 30 cents each. March and 
April, 1919; January, 1918; December, 1916; January and 
August, 1915; February, March, November and December, 
1914, and January, 1913. 





